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PBEFAOE. 


This  Guide  has  been  prepared  with  the  object  of  being  of 
service  not  only  to  those  who  endeavour  to  learn  something  from 
a  cursory  view  of  the  collections  on  a  single  visit  to  the  Museum^ 
but  also  to  those  who  desire^  by  closer  study,  to  acquaint  them- 
selves with  the  general  arrangement  and  principal  features  of  the 
meipbers  of  the  class  of  animals  of  which  it  treats.  As  the  Great 
Oame  Mammals  (Ungulata)  form  the  subject  of  a  special  Guide^ 
they  are  not  included  in  the  present  work.  As  ^as  the  case  with 
the  7th,  the  present  edition  has  been  revised  and  brought  up  to 
date  by  Mr.  B.  Lydekker. 

E.  KAY  LANKESTER, 

Director. 
British  Museum  (Natcbal  History), 
London, 

September  1906. 
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INTRODUCTORY. 


Mammals  are  vertebrated  *  air-breathing  warm-blooded  animals, 
generally  more  or  less  clothed  externally  with  hair^  the  females, 
being  provided  with  mammary  or  milk-glands^  also  present, 
though  small  and  fanctionless,  in  the  males.  With  the  exception 
of  the  Australasian  Monotremes,  which  lay  eggs,  the  young 
are  brought  forth  alive.  The  limbs  are  usually  four  in  number, 
the  hind  pair  being,  however,  sometimes  modified  into  swimming- 
paddles  or  suppressed  altogether,  while  the  front  ones  are  in  some 
cases  developed  into  wings,  and  in  others  into  flippers.  The  tail 
may  be  rudimentary,  as  in  Man  and  the  higher  Apes;  long  and 
simple,  as  in  Cats ;  prehensile  f,  as  in  the  American  Monkeys  and 
Opossums;  provided  with  a  long  tassel  for  driving  away  insects 
from  the  skin,  as  in  Elephants,  Cattle,  &c. ;  or,  finally,  modified 
into  a  swimming-organ,  either  by  the  outgrowth  of  broad 
'^  flukes,'^  as  in  Whales,  or  by  its  being  flattened  vertically  as  in 
Beavers,  or  from  side  to  side  as  in  the  Musk-rat,  the  African 
Potamogale,  and  others. 

The  heart  of  Mammalia  consists  of  two  completely  separated 
divisions,  each  with  an  upper  and  lower  chamber  (auricle  and 
ventricle).  The  blood  has  a  high  temperature,  except  in  some  of  the 
lowest  forms,  such  as  the  Spiny- An teater,  or  Echidna,  of  Australasia. 

*  t.  e,  with  a  backbone. 

t  f.  e,  with  the  power  of  curling  round  and  grasping  objects. 
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Systematic  Arrangement  of  the  Existing  Groups  of  the 

Class  Mammalia, 

Subclass  I.  FLACENTALIA. 

Order  I.  PRIMATES.  Page 

Suborder  1.  Ai^throfoidba  :  Man,  Apes,  and  Monkeys 11 

2.  Lemuboidea  :  Lemurs' 21 

Order  D.  CHIROPTERA;  . 

Suborder  1.  Mbgaghibofteba  :  Fruit-Bats    24 

2.  MiCBOCHiBOPTERA  :  Insect-eating  Bats 25 

Order  III.  INSECTIVORA. 

Suborder  1.  Insegtiyoba  Ybba  :  Shrews,  Moles,  Hedgehogs,  &c.  .  •  29 
2.  Debmopteba  :  Flying  Lemurs    38 

Order  IV.  CARNIVORA. 

Suborder  1.  Fissifedia  :  Cats,  Dogs,  Bears,  etc 34 

2.  PiNNiFBDiA :  Seals,  Walrus,  and  Sea-Lions 47 

Order  V.  RODENTIA. 

Suborder  1.  Sihplicidentata  :  Squirrels,  Mice,  Porcupines,  &c.  . .  55 
2.  Duplicidentata  :  Hares  and  Rabbits    60 

Order  VI.  UNGULATA. 


Suborder  1.  Hybacoidea  :  Hyrax    

2.  Pboboscidea  :  Elephants     

3.  Pebissobactyla:  Rhinoceroses,  Tapirs,  and  Horses. 

4.  Abtiodactyla  
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2.  Tylopoda:  Camels  and  Llamas. . 

3.  TragttUna :  Chevrotains     

4.  Stiina  :  Hippopotamus  and  Pigs 


Order  VII.  SIRENLV :  Sea-Cows 61 
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Order  VIH.  CETAOEA.  Page 

Suborder  1.  Odontocbti:  Toothed  Whales  and  Dolphins    67 

2.  Mystacoceti  :  Whalebone  W^hales    75 

Order  IX.  EDENTATA :  Sloths,  Anteaters,  and  Armadillos 79 

Subclass  II.  MABSUPIALIA. 

Order  X.  MARSUPIALIA :       Pouched     Mammals     (Kangaroos, 

Opossums,  &c.)      85 

Subclass  in.  MONOTBEMATA. 

Order  XI.  MONOTREMATA :  Duckbilled  Platypus  and  Echidnas. .  94 


MAMMAL    GALLERIES. 


In  addition  to  the  Elephants  and  Sea-Cows^  which  are  shown  in 
the  Geological  Department  and  the  Central  Hall^  existing 
Mammals  are  exhibited  in  three  galleries : — 

1.  The  Upper  Mammal  Gallery  (on  the  second  floor),  in  which 
are  placed  the  series  of  specimens  illustrating  the  orders  Primates, 
Chiroptera,  and  Insectivora.  The  cases  are  numbered  in  a  con- 
tinuous series,  commencing  on  the  left  hand  as  the  visitor  enters, 
and  ending  with  No.  16  on  the  opposite  side  of  the  door. 

2.  The  Lower  Mammal  Gallery  (on  the  first  floor  and  the 
adjacent  corridors),  containing  the  representatives  of  all  the  other 
orders  with  the  exception  of  the  Whales,  Sea- Cows,  and  the 
Elephants.  The  numbering  of  the  cases  forms  a  continuation 
of  the  series  in  the  upper  gallery,  the  first  case  on  the  left  side  of 
the  entrance  being  No.  17 ;  those  in  the  corridors  are  separately 
numbered. 

3.  The  Whale  Gallery  (on  the  ground-floor,  leading  out  of  the 
bird  gallery),  which  contains  models  and  skeletons  of  many 
species  of  Whales  and  Porpoises. 


In  order  to  understand  the  characteristic  features  of  the 
various  groups  into  which  Mammals  are  divided,  it  is  essential 
that  the  visitor  should  have  some  acquaintance  with  the  names 
and  relations  of  the  bones  forming  the  skeleton.     To  aid  in  this  a 


i 


i 


few  notes  aad  ezplan&tory  figures  are  given  before  coming  to  the 
proper  subject  of  this  guide. 

The  skeleton  of  a  Mammal  consists  of  two  portions,  one 
containing  the  bones  beloDging  to  the  central  axis  of  the  body, 
viz.  the  skullj  back-bone,  ribs,  and  breast-bone ;  and  a  second 
portion,  comprising  those  which  form  the  limbs,  and  the  girdles  of 
bone  by  which  the  latter  are  attached  to  the  back-bone. 

Fig.  2. 


The  Skall  of  a  Dog',  divided  down  the  middle  line  to  show  the 
iDt«mtil  structure. 

an,  nostril ;  at,  alisphenoid ;  bo,  basioccipital ;  b»,  basisphenoid ;  c,  canine 
teeth;   cd,  coodyle  ;   cb,  cribriibnn  plate;   cp,  coronoid   proceaa;   exo, 
eioccipit&l ;  fr,  frontal ;  h,  hjoid ;  i,  incisor  teeth  ;  id,  inferior  dental 
canal ;   ip,  interparietal ;    m,    molar  teeth ;   vie,    mesethmoid ;    tax, 
moxiUa;   na,  nasal;   o»,   OTbitosphenoid ;   pa,  parietal;  per,   periotic; 
pi,  palatine ;  pm,  pTemolar  teeth ;  pmx,  premaxilla ;  pi,  presphenoid ; 
pt,  ptervgoid ;   i,    union   of  two   haWes    of   lower  jaw  ;    to,   supra- 
orbital; t,  turbinal;  vo,  vomer;  the  asterisk  indicates  the  part  of  tbe 
cranium  to  which  the  lower  jaw  is  articulated.  {From  Sir  W.  H.Fhwer.) 
The  skull  is  the  portion  of  the  axial  skeleton  by  far  the  most 
important  to  the  systematic  naturalist,  who  bases  in  great  part 
his  classification  of  Mammals  on  the  variations  presented  by  the 
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skull  and  teeth  ;  the  latter  of  which^  although  really  no  part  of  the 
internal  skeleton^  have,  from  their  intimate  relation  with  the  skull, 
to  be  treated  as  though  they  belonged  to  that  element. 

The  skull  consists  of  three  parts — (1)  the  brain-case,  or 
cranium,  a  complicated  framework  of  bones  united  to  form  a  case 
for  the  brain,  and  a  support  and  protection  to  the  organs  of  smell, 
sight,  hearing,  and  taste;  (2)  the  lower  jaw,  or  mandible \  and 
(3)  the  hyoid  arch,  or  tongue-bones. 

The  brain-case  forms  in  its  posterior  half  a  large  hollow 
chamber  for  the  brain,  and  has  in  its  base  numerous  perforations, 
or  foramina,  for  the  passage  of  nerves  and  blood-vessels.  In  front 
of  this  case,  and  separated  by  a  sieve-like  bone,  the  cribriform 
plate  (fig.  2,  ce),  is  a  bony  tube,  open  in  front  at  the  nostrils,  or 
anterior  nares  {an),  filled  with  light  spongy  bones,  the  turbinal 
bones  {t),  and  forming  the  nose-chamber.  Below  this  chamber 
and  forming  in  part  its  floor  and  walls,  is  the  upper  jaw,  composed 
of  the  maoAllary  2mA  premaxiUary  bones  {mx  and^wur),  in  which 
are  implanted  the  upper  teeth,  the  lower  ones  being  similarly  fixed 
along  the  upper  edge  of  the  lower  jaw.  In  an  upper  view  of  the 
skull  the  component  parts  of  its  roof  are  seen  as  paired  bones 
placed  one  in  front  of  the  other  along  the  middle  line.  Of  these 
the  hindmost  are  the  parietak  (pa),  preceded  by  tYie/rontals  (Jr), 
and  by  the  small  and  narrow  nasal  bones  (na),  placed  between  the 
upper  edges  of  the  maxillary  bones  where  they  rise  to  form  the 
side-walls  of  the  nasal  chamber.  External  to  these  bones  are  the 
cheeky  or  zygomatic  arches  (fig.  \,zy),  which  serve  to  support  and 
protect  the  biting  muscles,  and  are  more  or  less  developed  in 
direct  proportion  to  the  biting-power  of  their  owners.  The 
hindmost  part  of  the  skull  is  made  up  of  the  supraoccipital  (so), 
a  pair  of  exoccipitals  (exo),  and  the  basiocdpital  {bo),  surrounding 
the  large  opening  through  which  the  spinal  cord  passes — the 
foramen  magnum. 

The  lower  jaw  consists  simply  of  a  pair  of  solid  bones,  joined 
together  in  front  where  they  form  the  chin,  but  widely  separate 
behind;  each  having  a  high  projecting  branch,  the  coronoid process 
[cp),  for  the  attachment  of  the  jaw-muscles,  and  an  articular  pro- 
cess, the  condyle  {cd),  which  forms  part  of  the  hinge  on  which  the 
jaw  works.     This  hinge  is  generally  transverse  to  the  general 
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axis  of  the  skull ;  but  in  some  orders,  such  as  the  Bodentia,  the 
condyle  is  lengthened  from  front  to  back,  and  works  in  a  correspond- 
ing longitudinal  depression  in  the  base  of  the  cranium. 

The  tongue-bones,  or  hyoid  apparatus  (h),  consist  of  a  series 
of  small  bones  suspended  from  the  posterior  part  of  the  cranium, 
and  supporting  the  larynx  and  root  of  the  tongue. 

The   dentition  of  Mammals  is  of  two  kinds.      In  some  few 
groaps  all  the  teeth  are  of  one  type  or  pattern,  as  in  the  Sloths, 
Armadillos,   Dolphins,   &c. ;    but   the   great    majority    are  pro- 
vided with  teeth  of  several  different  types.     Thus  in  the  Dog's  skull 
(fig.  2)  the  three  small  teeth  fixed  on  each  side  in  the  premaxilla 
{pmx)  are  the  incisors,  or  cutting-teeth  (t) ;  next  follows  a  long 
and  powerful  tooth,  known  as  the  canine  (c).     Behind  this  there 
are  four  cutting-edged  premolars  (pm),  and   two  flattened  true 
molars  (m).     In  the  lower  jaw  the  same  types  of  teeth  are  repre- 
sented, there  being  in  the  Dog  three  incisors,  one  canine,  four 
premolars,  and  three  molars.     These  numbers  vary  greatly  in  the 
different  orders  of  Mammals,  and  for  convenience  of  description 
the  ^'  dental  formula  '^  has  been  invented  as  a  means  of  repre- 
senting the  number  of  each  sort  of  tooth  present  in  any  animal. 
That  of  the  Dog  would  be— I.  f ,  C.  \,  P.  |,  M.  f  x  2  =  42,  the 
letters  indicating  the  sort,  and  the  numerals  the  number  of  the 
teeth  present  on  each  side  of  the  upper  and  lower  jaws. 

A  second  dental  division  of  the  Mammals  is  founded  on  the 
fact  that  in  a  few  groups  there  is  only  a  single  set  of  teeth,  whilst 
in  others  the  adult  dentition  is  preceded  by  an  earlier  set,  named 
the  ''milk''  dentition,  on  account  of  its  generally  being  present 
during  the  period  in  which  the  young  animal  is  nourished  by  the 
milk  of  its  mother,  although  its  duration  does  not  coincide  with 
that  of  the  latter,  the  milk-teeth  being  in  some  cases  shed  or 
absorbed  by  the  time  the  animal  is  bom.  Dolphins,  Sloths,  and 
some  Armadillos  are  examples  of  animals  with  only  a  single  set  of 
teeth  during  their  lives ;  while  the  great  majority  of  Mammals,  like 
Man,  have  two  fully-developed  sets,  viz.  the  milk-  and  the 
permanent  dentition,  the  latter  succeeding  the  former  in  a  vertical 
direction. 

The  back-bone,  or  vertebral  column,  consists  of  a  variable  number 
of  ring-shaped  bones  placed  end  to  end,  so  as  to  form  a  long  tube  for 
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the  reception  of  the  spinal  cord.  The  vertebras  are  divided  into 
five  groups  (fig.  1),  viz. : — ^the  cervical  (cv),  or  those  of  the  neck, 
almost  invariably  seven  in  number;  the  dorsal  (d),  those  of  the 
back^  to  which  the  ribs  are  attached;  the  lumbar  (/),  or  loin- ver- 
tebrae ;  the  sacral  (s),  or  those  to  which  the  hip-bones  are  fixed  ; 
and  the  cattdal  {cd),  or  those  of  the  tail^  ranging  from  3  (in  some 
Bats)  to  47  (in  the  Insectivore  Microgale  langicaudata,  the  longest- 
tailed  Mammal  known). 

The  ribs  are  curved  rods  of  bone,  from  9  to  24  pairs  in  number, 
attached  to  the  sides  of  the  dorsal  vertebrae,  and  passing  round 
the  body;  the  greater  part  of  them  join  the  breast-bone  or  ^/^rnttm, 
in  front,  while  the  remainder^  known  as  the  floating  or  false  ribs, 
have  their  ends  free. 

Passing  to  the  limb-skeleton,  we  have  to  notice  first  the  shoulder- 
girdle,  which  in  Mammals  consists  generally  of  only  two  separate 
bones — the  clavicle  or  collar-bone,  very  often  absent  or  imperfectly 
developed ;  and  the  scapula  (sc)  or  shoulder-blade,  to  which  latter 
there  is  firmly  united  a  small  projection  of  bone,  the  coracoid  {cr)^ 
representing  a  third  girdle-bone,  completely  separate  in  Birds, 
Reptiles,  and  Fishes,  and  also  in  the  Monotremes,  or  lowest 
Mammals. 

The  scapula  is  a  more  or  less  flattened  triangular  bone  placed 
outside  the  ribs,  but  not  attached  to  them  by  bone^  and  with  its 
narrow  end  directed  towards  the  ventral  side  of  the  body.  At  this 
narrow  end  there  is  a  hollow  socket  into  which  the  head  of  the 
upper  arm-bone  fits.  Down  the  centre  of  the  scapula  on  its  outer 
surface  runs  a  long  prominent  ridge,  terminating  below  in  a  pro- 
longed process  (acromion),  to  the  tip  of  which  the  collar-bone, 
when  present^  is  attached  ;  its  other  end  being  united  to  the  upper 
part  of  the  breast-bone. 

The  humerus  (A),  or  upper  arm-bone,  is  the  powerful  bone  placed 
between  the  shoulder  and  elbow,  and  articulating  above  with  the 
scapula  by  a  ball-and-socket  joint  and  below  with  the  radius  (r) 
and  ulna  (u),  the  bones  of  the  fore-arm,  by  a  simple  hinge-joint 
allowing  motion  in  one  direction  only. 

The  two  bones  of  the  fore-arm  are  joined  below  to  the  wrist- 
bones,  collectively  called  the  carpus  [cp),  and  succeeded  first  by 
the  metacarpals  (me),  or  palm-bones,  and  then  by  the  phalanges 
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(ph),  or  finger-bones^  usually  three  to  each  properly  developed 
finger. 

The  posterior  girdle  or  pelvia  (pv)  is  comparatively  strong  and 
rigid^  firmly  attached  to  the  sacral  part  of  the  back-bone. 
Originally  it  consists  of  three  distinct  bones  on  each  side — the 
ilium  {il),  ischium  (wcA),  and  pubis  (pb),  corresponding,  the  first 
to  the  scapula,  and  the  .two  latter  together  to  the  coracoid; 
bat  soon  they  are  so  completely  united  as  to  appear  but  a  single 
bone. 

The  hind-limbs  themselves  consist  of  a  similar  set  of  bones  to 
those  of  the  anterior  pair,  viz.  the  femur  {fin),  or  thigh-bone,  corre- 
sponding to  the  humerus,  followed  by  the  tibia  {tb)  Kud  fibula  {Jb)y 
or  shin-bones,  representing  the  radius  and  ulna  ;  the  tarsus  (ts),ov 
ankle-bones,  corresponding  to  the  carpus,  and  the  metatarsals  (m) 
and  toe-bones  {pK)  to  the  metacarpals  and  finger-bones. 

The  digits  never  exceed  five  in  number  on  each  limb,  and  are 
often  less  numerous,  being  in  some  cases,  as  in  the  Horse,  even 
reduced  to  one. 

Order  I.  PRIMATES. 

(Upper  Gallery,  Cases  1-14.) 

The  Primates  consist  of  Man,  Monkeys,  and  Lemurs.  The 
Monkeys  most  nearly  allied  to  Man  are  the  so-called  Man-like 
Apes  (the  Gorilla,  Chimpanzee,  Orang-utan,  and  Gibbons),  which 
in  many  points  of  their  internal  structure  approach  more 
nearly  to  Man  than  to  the  other  Monkeys,  though  their  re- 
semblance to  him,  both  in  osteological  and  external  characters, 
is  far  greater  in  their  infancy  than  after  they  have  attained 
maturity. 

The  Primates,  in  their  osteological  characters,  are  distinguished 
from  other  Mammals  by  having  the  orbit  completely  surrounded 
by  a  bony  plate,  by  always  having  clavicles  or  collar-bones,  by 
the  presence,  with  but  few  exceptions,  of  five  digits  on  each 
extremity ;  the  thumb  being  sometimes,  and  the  g^eat  toe  almost 
always  freely  opposable  to  the  other  digits,  and  very  largely 
developed.  There  are  never  more  than  two  incisors  on  each  side  of 
each  jaw,  and  canines  are  almost  invariably  present.  Man,  Apes, 
and  Monkeys  constitute  the  suborder  Anthropoidea. 
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pair;  hy  their  lower  central  incisore  being  lai^r  tbau  the  outer  ouei. 
the  converse  holding  in  Man  and  the  Mau-hke  Apes;  by  tfieii 
more  numerous  back-vertebrse ;  and  by  many  other  less  definiti 
characters  which  remove  them  further  from  Man  towards  the  \ov(^ 
Mammals. 

All  the  Old- World  Monkeys  and  Man  have  an  oBte()Jj 
character  in   common,  viz.  the   presence  of  a  long  hoi\ 
leading   from    the  outer   to    the    inner   ear,  which  v     >\    W\ 
absent    in    the    New- World  Monkeys.     Their  dental  H    *  ^j^^ 
invariably  I.  g,  C.  \,  P.  §,  M.  |  x  2=32.  i?  t^'. 
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with  the  axis  of  the  vertebral  column^  instead  of  at  right  angles  to 
it^  as  in  other  Mammals ;  the  thumb  is  so  attached  to  the  wrist- 
bones  as  to  be  completely  opposable  to  the  other  four  digits, 
while  the  great  toe  is  fixed  parallel  to  the  other  toes,  so  that 
the  foot  is  quite  flat  beneath,  with  little  power  of  grasping,  but 
forming  a  base  on  which  the  body  may  be  balanced.  The 
tail  is  only  represented  by  the  coccyx^  an  immovable  bone  com- 
posed of  from  three  to  five  united  vertebrse. 

Man's  skull  differs  from  that  of  the  other  Mammals  in  the  great 
size  of  the  brain-case,  and  the  proportional  reduction  of  the  bones 
of  the  face,  the  result  of  the  high  development  of  the  brain  and 
the  disuse  of  the  jaws  and  teeth  as  weapons  of  offence  and  defence. 
It  therefore  follows  that  those  races  of  mankind  which  have 
prominent  jaws  and  small  brain-cases  are  of  a  lower  type  than 
those  in  which  the  jaws  are  more  reduced  in  size  and  the  brain- 
case  is  larger.     Thus  the  Australians  and  Tasmanians  have  a  very 


Fig.  6. 


Fig.  7. 


Skull  of  a  Caucasiaii. 


Skull  of  a  Tasmanian. 


small  brain-cavity,  thick  skull-bones,  receding  forehead,  over- 
hanging brows,  flat  nasal  bones,  long  and  low  orbits,  very  broad 
and  low  nasal-opening,  forwardly  projecting  jaws  but  receding 
chin,  and  large  teeth :  strongly  contrasting  in  each  of  these 
respects  with  the  skull  of  a  European. 
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size  by  the  removal  of  the  skull^  and  exhibited  to  display  the 
character  of  the  hair.  To  this  same  division  are  here  assigned 
the  Polynesians^  and  the  Maories  of  New  Zealand^  of  which  latter 
a  tattooed  head  is  exhibited.  Two  skeletons  of  Arawak  Indians 
from  Guiana  are  of  great  interest  to  the  anthropologist. 

The  three  remaining  cases  on  the  left  side  of  the  upper  gallery      [Cases 
are  devoted  to  the  Negro  or  Black  Races^  including  not  only  the        '-^ 
typical  negroes  of  the  African  Continents^  bi;t  also  the  Negritos 
of  the  Andaman  Islands^   and   the  Melanesian   inhabitants   of 
Eastern   Polynesia   and   Fapua^  together    with  the  Australians 
and  Tasmanians.      Of  the  latter^  now  extinct^  busts  of  two  of 
the  last  survivors  of  the  race^  as  well  as  a  skeleton^  are  exhibited ; 
and  it  will  be  seen  that  these  people  differ  from  the  Australians 
(represented  in  the  opposite  case  by  models)  in  the  frizzly  nature 
of  their  hair^  whereby  they  resemble  the  true  negroes.    The  South- 
African  Bushmen — ^also  a  very  low  type — are  represented  by  the 
busts  of  a  male  and  female ;  and  the  African  Pigmies  are  exhibited 
in  the  form  of  the  skeleton  of  a  female  of  the  Akka  tribe  obtained 
in  Equatorial  Africa  by  the  late  Dr.  Emin  Pasha^  and  by  one  of  a 
male  of  the  Bambuti  tribe  given  by  Sir  H.  H.  Johnston.     The 
Papuans  are  illustrated  by  photographs  as  well  as  by  models  and 
skulls;  in  addition  to  skulls^  the  fast-disappearing  natives  of  the 
Andaman  Islands  are  represented  by  three  skeletons. 

Case  7*,  at  the  west  end  of  the  gallery,  displays  some  of  the  r^^^g  ^«  -> 
most  important  structural  differences  between  Man  and  Apes;  and 
likewise  the  different  types  of  human  skulls,  and  the  mode  of 
measuring  the  same,  with  their  respective  brain-capacities. 

In  this  case,  too,  is  placed  the  only  known  fragment  of  the 
skull  of  Pithecanthropus  erectm,  a  creature  from  the  superficial 
deposits  of  Java  supposed  to  connect  Man  with  the  Man-like  Apes, 
and  more  especially  the  Gibbons.  On  the  adjacent  screen  are 
exhibited  the  *'  papiUary  ridges ''  on  the  hands  and  feet  of  Man 
and  Apes^  and  also  the  method  of  identifying  criminals  by  means 
of  finger-prints. 

The  Simiid4B,  or  Man-like  Apes  (case  8),  are  characterized 
by  their  inclined  spinal  column,  broad  breast-bone,  the  great 
length  of  their  arms  as  compared  with  their  legs,  the  enormous 
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ages  are  exhibited  in  the  front  of  the  large  centre  case  near  the 
entrance  to  the  gallery ;  conspicaous  among  them  being  two  male 
specimens,  whose  projecting  jawa,  powerful  teeth,  and  enormous 
brow-ridges  give  them  a  ferocious  and  savage  appearance,  wholly 
nnlike  that  even  of  the  lowest  races  of  men,  or  of  their  own  young. 
On  the  left  of  the  same  case  are  the  Chimpanzees,  Anthropo- 
pit&ecus  troglodytes  (2),  and  Orang-utan,  Simia  aatyrus  (3),  the 
former  being  closely  allied  and  somewhat  similar  to  the  Gorilla,  and 
also  natives  of  the  forests  of  Western  and  Central  Africa.  The 
large  male  Orang  in  this  case  shows  the  peculiar  shape  of  the  cheeks^ 
Fig.  10. 


Head  of  an  adult  Orang-utan  iSimia  tatip-ui) 
which  are  provided  with  thick  wart-like  protuberances.  The 
Gibbons, /fy/oiafe«(Nos.  4-10),  far  leas  man-like  in  everyway,  and 
perhaps  representing  a  distinct  family,  are  also  exhibited  in  case  8. 
Their  remarkable  variability  in  colour,  as  exemplified  by  the 
groups  of  H.pileatua  (8)  and  the  Siamang,  H.  ayndactylua  (16), 
i^onld  be  specially  noticed.  The  Orangs  and  Gibbons  are  found 
in  Sumatra  and  Borneo,  the  latter  extending  also  northwards  to 
Burma,  Assam,  and  the  Island  of  Hainan. 

The    Cercopiihecidte,  comprising  the   rest  of  the   Old-World     [Cm 
Monkeys,  are  of  very  various  sizes  and  proportions,  some  having 
no  tails  at  all,  while  others  have  enormously  long  ones,  which, 


.uij  >in>Dle  m  theit  color- 

4.  ,  — ^f,  marked  with  varions  ihadeB  of  red,  brown,  ud  bUcV. 
Numerous  specimcDS  of  the  Ruffed  Lemur,  Lrmur  varivt  (2H)> 
are  exhibited  in  the  case,  which  bIbo  canUim  the  Ring-taikd 
Lemnr, /..  ea/^a(tU). 

The  third  Bub-family  is  repreKnted  hy  the  aforesaid  Aye-aye 
(22S,  Gg.  12),  a  creature  with  only  18  teeth,  large  ean,  a  long 
bushy  tail,  and  long  compressed  claws  on  all  the  fiogen  and  toes 
with  the  exception  of  the  great  toe,  which  it  opposable  and  has 
flat  nail.  The  middle  finger  of  the  fore-foot  is  uDuaually  th- 
and  it  is  said  that  with  this  finger  the  Aye-aye  pulU  out  of  tl^ 
Fig.  12. 
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brilliant  coloration  and  small  upturned  nose ;  it  inhabits  N.E.  [Caeeti 
China*  The  Guerezas,  Colobus  (Nos.  25  to  34),  are  closely  allied  to  ^  ^  ^'^ 
the  Langurs,  but  natives  of  Africa ;  some  are  dull  rufous  or  grey^ 
and  others  finely  marked  with  sharply  contrasting  black  and  white, 
with  long  tufted  tails^  notably  the  true  Guereza  {Colobus  guereza)^ 
Abyssinia^  which  has  on  each  side  a  peculiar  fringe  of  long  white 
hairs  reaching  quite  down  to  the  ground.  A  number  of  specimens 
of  these  black  and  black-and-white  Guerezas  are  placed  in  case  9*, 
to  exhibit  the  transition  from  the  wholly  black  C.  Jatanas  (28)  to 
species  like  C,  sharpei  (27),  C  caudatus  (26)  ^-nd  C  vellerosus 
(29)  >  with  much  white.  The  long-taile  I  African  Guenons^ 
Cercopithecus  (Nos.  36  to  67),  provided  with  cheek-pouches  in  [Case  8.] 
which  food  can  be  temporarily  stored,  have  large  posterior  callosities, 
and  extremely  long  tails;  many  of  them  are  brilliantly  coloured,  as  for 
example  the  Mona  Guenon,  C  mono  (62) .  The  Macaques,  Macactts 
(Nos.  6 1  to74),  are  chiefly  inhabitants  of  Southern  Asia,  but  one  species, 
Macacusinnuus  (72),  occurs  in  North  Africa  and  also  leads  a  precarious 
existence  on  the  Rock  of  Gibraltar.  The  Baboons,  Papio  (Nos.  79  [Case  9*.] 
to  99),  hideous  animals  with  powerful  teeth,  projecting  jaws,  nearly 
equal  fore  and  hind  limbs,  and  dull-coloured  fur,  are  natives  of  Africa 
and  Arabia  (case  9**).  One  species,  the  Mandrill,  Papio  maimon 
(97),  of  West  Africa,  has  a  short  stumpy  tail  and  a  perfectly  naked 
face,  the  skin  of  which  is  brightly  marked  with  blue  and  vermilion. 
The  Drill,  P.  leucophaua  (99),  is  an  allied  western  species,  with- 
out the  bright  colours.  All  the  others  are  dull-coloured  animals, 
with  well-developed  tails,  the  South  African  Chacma,  P.  porcarius 
(99),  and  the  eastern  P.  anubis  (96)  being  well-known  species. 
In  the  Arabian  P.  hamadryas  (99)  there  is  a  large  mantle  of  long 
hair  on  the  shoulders.  This  is  also  developed  in  the  Abyssinian 
Grelada,  Theropithecus  gelada  (79),  which  is  closely  allied. 

The  American  Monkeys,  forming  the  family   Cebida,  have  for        rcases 
their  dental  formula,  I.f,  C.|,P.g,M.  f  x2=36,  thus  differing  10-12.] 
from  the  Old  World  Monkeys  by  the  presence  of  an  additional 
premolar  on  both  sides  of  each  jaw.     Externally  they  are  charac- 
terized by  their  widely  separated  nostrils,  frequently  prehensile 
tails,  less  perfectly  opposable  thumbs,  &c. 

The  family  Cebida   comprises : — The  Spider-Monkeys,  Ateles 
(Nos.  99  to  119),  remarkable  for  their  extremely  long  and  slender 
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The  second  suborder  of  the  Primates — the  Lemuboidea —  [Gases 
inclades  a  number  of  Mammals  of  a  lower  type  than  those  ^^  *  ^^0 
hitherto  mentioned^  and  for  the  most  part  natives  of  Madagascar^ 
although  a  few  are  found  in  Africa  and  Southern  Asia.  They 
are  almost  invariably  arboreal  in  their  habits^  with  generally 
long,  bushy,  and  non-prehensile  tails,  opposable  thumbs  and  great 
toes,  large  eyes,  and  long  fox-like  faces.  From  the  Monkeys  they 
differ  osteologically  by  their  longer  snouts,  smaller  brain-cases, 
different  dentition,  and  by  the  fact  that  the  sockets  of  the  eyes, 
with  one  exception,  are  bounded  on  the  outside  only  by 
a  simple  rod  of  bone  instead  of  by  a  distinct  bony  wall. 
Skeletons  of  all  the  principal  genera  are  exhibited,  and  attention 
may  be  drawn  particularly  to  that  of  Tardus  spectrum  (220) ; 
remarkable  for  the  extraordinary  prolongation  of  the  hind-foot. 
In  this  genus,  as  in  the  Monkeys,  the  sockets  of  the  eyes  are  bounded 
all  round  by  a  thin  plate  of  bone ;  and  the  dentition  is  I.  ^,  G.  -}-, 
P.  §,  M.  §x2=34.  In  the  Aye-aye,  Chiromys  madagas- 
eariensis  (229)>  the  teeth  are  extremely  reduced  in  number,  the 
formula  being  I.  -J-,  C.  ^,  P.  J,  M.  |x2  =  18.  The  incisors 
are  very  thick,  long,  and  curved,  and  are  without  roots,  as  in 
Rodents.  The  crowns  of  its  molars  are  flat  and  smooth.  The 
suborder  is  divided  into  families,  of  which  the  Lemurida  contains 
by  far  the  great  majority  of  the  species,  and  all  those  inhabiting 
Madagascar  which  agree  in  the  structure  of  the  internal  ear.  It 
is  subdivided  into  the  following  groups  : — 

The  TndristTUB  or  S ifakas, /ncfm  (171)  sni  Propitkecus  (174-  [Case  13.] 
184).  characterized  by  their  disproportionately  long  hind-limbs, 
the  toes  of  which  are  united  by  skin,  and  the  possession  of  only  30 
teeth.  They  are  exhibited  in  case  13,  and  are  singularly  variable 
in  colour,  as  maybe  seen  by  the  mounted  groups  of  the  different 
species.  When  on  the  ground  they  move  in  an  upright  position, 
holding  their  arms  over  their  heads  in  order  to  balance  themselves, 
and  progressing  by  short  leaps  in  a  most  awkward  and  ludicrous 
manner. 

The  true   Lemurs,  or  Lemurirue,   have  fore-   and  hind-limbs  [Case  14.] 
of  nearly  equal  length,  toes  free  to   the  base,  and    36  teeth. 
They    are  more    quadrupedal    in    their  actions   than    the  last 


1  between  .. 
umb  alone  i%  free  ^. 
lletnpti  of  most  Bate  f 
lich    in    ordiniry    Ms 
lost  entirely  relieved 
I    feeble,  and   of  lit 
or  resting,  when   i 
nd-toes  are  fumisbf 
led  with  the  bead  d: 

mil  formed  almost 
mentary.  The  thi 
le,  and  provided  v 
ig,  slender,  and  c\ 
ding  to  our  fore-,^ 
t.    Collar-bon^X 

stated,  are 


elbow, 

ha  fly 
long  pi 


^ 


''";-' V  \ 


*IV\x- 


The  third  family  of  Lemuroidea,  the  Tarsiidie,  coDtaiDs  a  single 
genus  only.  The  Tarsiers,  Tarxius  spectrum  (220)  aiaAfiacomanm, 
are  extraordinary  little  animals  about  the  size  of  a  rat,  with 
34  teeth,  very  long  feet,  long  tufted  tailsj  and  extremely  large  eyes ; 
they  are  natives  of  the  islands  of  the  East-IndiaD  Archipelago. 

Order  II.  CHIROPTERA. 

{Upper  Gallery,  Cases  16  and  16*.) 

The  Sats,  or  Chiroptera,  form  one  of  the  most  sharply  defined 

of  all  the  orders  of  Mammalia,  having  the  fore-limbs  modified  into 

Fig.  13. 


Skeleton  of  a  Foi-Bat  or  Fljing-Foi. 
d  clavicle ;  cv,  cervical  vertebraj ;  d,  dorsal  verttbrai ;  fb,  fibula ;  fm,  femur ; 
h,  humeniB;    hx,  great  toe,  or  hallux ;   I,  lumbar  vertebrte ;  mc,  meta- 
carpals;  mt,  metatarsalB;    ph,  phalanges ;  jn;  pelris;  px,  thumb,  or 
pollex;  r, radius;  »,  sacral  vertebMS ;  «,  scapula;  lA,  skull;  (J,  tibia; 
t»,  tarsus ;  w,  ulna. 
wings.     The  structure  of  a  Bat's  wing  is  very  simple :  it  consists 
of  a  framework   formed    by   the   bones  of    the   arm    and    the 
enormously  elongated  fingers,  between  which  the  flying  membrane 
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is  extremely  common  all  over  India,  where  it  inflicts  enormous 
damage  to  frait-gardens,  to  pillage  which  these  Bate  will  often 
make  nightly  expeditions  of  from  ten  to  twenty  miles,  returning 
each  morning  to  their  accustomed  aleeping-places.  In  striking 
contrast  to  these  great  animals  is  the  small  Rousettus  ampUxi- 
emtdatua  (308).  Another  noticeable  group  contains  the  Tube-nosed 
Bats,  Cephaloteg  (312,  313),  whose  nostrils  are  elongated  into 
peculiar  tubes,  the  special  use  of  which  still  remains  to  be 
discovered ;  tbey  range  from  Celebea  to  Australasia.  Fruit-Bats 
are  spread  over  all  the  tropical  parts  of  the  Old  World,  Pteropus 
being  unrepresented  in  Africa,  where  its  place  is  taken  by  the 
Epauletted  Fruit- Bats,  £^ofRo;)Aonut  (314-316),  and  the  Hammer- 
headed  Bat,  HypHgnathus  monslrosus  (317),  of  West  Africa. 

The  Insect-eating  Bats,  or  Microchiroptera,  exhibited  in  the 
central     case,     No.    16*,    are    much     more    numerous,    being 

Fig.  14. 


Heftd  of  the  Indian  Horseshoe-Bnt  {Rkinolophiu  niitraliis). 

distributed  over  the  whole  world,  and  extending  even  to 
remote  islands  in  the  Pacific,  where  tbey  are  the  only  indigenous 
Mammals.  With  few  exceptions  they  are  of  dull  coloration. 
Though  in  other  respects  much  alike,  they  present  striking 
modifications  in  their  facial  characters,  many  of  them  de- 
veloping on  their  muzzles  structures,  known  as  nose-leaves, 
which  seem  to  be  organs  of  touch  of  extreme  delicacy,  and  are  of 
wonderfol  variability  both  in  shape  and  size  (see  fig.  14) .  Another 
featnre  of  Bats,  especially  those  in  which  the  nose-leaf  is  small 
or  absent,  is  the  presence  of  a  kind  of  an  additional  ear,  or 
"  tragus,"  within  the  main  ear. 


y 


INSECT- EATERS. 


Order  III.  INSECTIVORA. 
{Upper  Gallery,  Case  15.) 
The  small  order  of  lasectivora,  or  Id  sect- eating  Mammals,  is  a 
^roup  of  which  the    English   Hedgehog,   Shrew,  and  Mole  are 
familiar  examples.     The  members  of  this  group  are  small  Mammals. 


ire  retdwVsUj  modi&ei.    Tm  \xfo.^ 

developed,  and,  m  'itx  mijaiil^,  c\uA^  tt^. 

niiul  diviiioDii  Wt  vd  vmc,  tut\i  u  IV  %n««  v. 

the  ittOWr*,  caniTin,  »ni  ■pTemoWi  iw  \yj  hd  mww  w»^ 
dietingaislied  (tom  one  uidW,    ^W^n^ViiA  'int  taia  ^^ 
premoW  and  mo\»K »«  mmwmVei  n'ftV  mTOii\e,^^\wi  cas^^, 


BU\iaVi\e  tot    cxxuifoMw^  *C^«.  Vtti= 
from    tibeir    name,    nearly  a>" 
cheek,  arches    are  generaV 
dentition    offers    many    * 
(Myogale)     have    enor- 
opposite     is     the     ca" 
{CentetidtB) .        Th^  I 

Vera,  are  divide*' 
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the  molars^  which  are  either  triangular  and  3-casped,  as  in  the 
Tenrecs  and  Grolden  Moles^  or  square  and  many-cusped,  as  in  the 
Hedgehogs^  Moles,  and  Shrews  (fig.  16,  A  &  B) . 

Skeletons  of  the  chief  types  are  exhibited;  the  most  note- 
worthy are  those  of  the  Moles  {Talpa),  fig.  17,  in  which  the 
humerus  (A)  is  enormously  large,  strong,  and  ridged,  to  afford  inser- 
tion for  the  powerful  digging-muscles ;  the  scaptda  [sc)  is  long  and 
straight ;  and  the  fore-foot,  in  addition  to  its  proper  complement  of 
five  toes  with  strong  nails,  possesses  a  much  enlarged  sickle-like 
bone  (/),  adding  to  the  breadth  and  strength  of  the  palmar  surface. 
The  pelvis  or  hip-bone  is  much  compressed,  in  order  that  the  hind- 
legs,  which  are  comparatively  weak  and  small,  should  not  project 
too  much  laterally. 

The  order  is  divided  into  the  typical  Insectivora,  or  Insectivora 
Vera,  and  the  Dermoptera,  represented  only  by  the  aberrant 
Flying  Lemurs.  In  the  former  group  we  have,  firstly,  the 
Tupais,  or  Tree-Shrews  [Tupaiida)  of  India  and  Malaysia,  which 
are  so  like  Squirrels  both  in  appearance  and  habits  as  easily  to 
be  mistaken  for  them.  They  feed  on  various  insects,  and  also  to  a 
small  extent  on  fruit,  and  are  the  only  Insectivores  which  habitually 
seek  their  food  by  day.  There  are  numerous  brightly-coloured, 
bushy-tailed,  species  belonging  to  the  family,  mostly  referable  to 
the  genus  Tupaia  (fig.  18,  288-289) ;  but  there  is  also  the  curious 
little  pen-tailed  Tree-Shrew,  Ptilocercus  lowi  (296). 

The  Jumping  Shrews,  or  Elephant-Shrews  {Macroscelididai) ,  are 
long-nosed  and  long-legged  little  animals,  natives  of  Africa,  which 
use  their  long  hind-legs  for  leaping  about  over  the  sand,  like 
kangaroos  or  jerboas,  seldom  putting  their  fore-feet  to  the  ground. 
This  modification  for  leaping  is  very  common  in  animals  living  in 
tracts  of  desert  country,  as  it  facilitates  progress  over  deep  loose 
sand.  The  largest  members  of  the  family  belong  to  the  genus 
Hhynchocyon  (284),  of  which  stuffed  specimens  and  a  skeleton  are 
exhibited;  several  species  of  the  typical  genus  Macroacelides  (288- 
270)  are  also  shown. 

The  Erinaceida  include  the  Hedgehogs  {Erinacetu,  247-248), 
of  which  there  are  numerous  species,  all  extremely  similar  to 
the  English  Hedgehog,  both  in  appearance  and  habits,  and  distri- 
buted  over  Europe,  Africa,  and  Asia ;  the  Bat- Shrew,  Gymnura 


in 
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t  instruments  Alolea   are  able   to  force   the  earth 

'ow  it  backwards   while  burrowiag  in  the  ground. 

_-habits  of  the  Mole  are  illustrated  in  a  special  case 

ion  at  the  end  of  the  bird-gallery  on  the  ground  floor. 

America  the  Moles  are  represented  by  Beveral  distinct 

jch  as  Scapanus  (271)  and  Condylura  (277),  the  latter 

e  curious  Star-nosed  Mole.     In  Japan  there  is  the  Mole- 

Urotrichua  (273),  rtpresented  by  a  closely  allied  species 

th  America. 

Fig.  19. 


A,  Fore-foot  of  Mole.    B,  Fore-foot  of  Golden  Mole. 

The  digits  are  diBtingiiished  by  numerals,  the  fifth  being  absent  in 

the  Golden  Mole. 

The  hrew-Mice  {SoriciAe)  form  a  family  containing  a  very  large 

number  of  Mouse-like  animals,  differing  from  each  other  mainly  bv 

slight  variations  in  their  teeth,  but  all  pfesenting  very  much  the 

^ic  same  external  appearance.    The  great  majority  are  terrestrial  in  their 

icb  habits,  aa,  fur  example,  the  English  Common  and  Pigmy  Shrews 

med  ^'^^'^  araneus  (262)  and  S.  mmuius  (263),  burrowing  on  or  close' 

■to  ita  to  the  surface  of  the  ground,  and  living  on  small  beetles,  worms, 

-tenet!  o""  "">  °^^^'^  animal  food  they  can  obtain.      The  large  Indian 

<npri»e  Shrews,    Crocidura  (267-280,)  are  provided   with   scent-glands, 

Jffiriag-  by  means  of   which  a  substance  of  a   most    penetrating  odour 

•    They  is    secreted.      Others    live    in   ponds   and   streams,  feeding   on 

yes,  soft  water-beetles  and  crustaceans,  after  which  they  swim  and  dive 

in  either  with  great  facility.     To  this  group  belongs   the  British  Water- 

r  burroivs  Shrew,   Neomtfs  fodiem  (260),  a  beautiful  velvet-coated  animal 

rkable  for  with   a  long  tail,  and  having  feet  provided,  like  those  of  the 

eing  strong  Deamana,  with  lateral  swimming -bristles. 

With  these  ,  The  family  of  Tenrecs  {Cmleiida)  is  confined  to  Madagascar, 
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and  each  provided  with  an  enormous  central  claw^  the  outer  toes 
being  quite  small  (see  fig.  19,  B) .  Several  species  of  Ckrysochloris 
(240>  241)  are  shown,  some  remarkable  for  the  iridesccDce  of 
their  fur,  which  fades  when  it  is  dried  and  stu£fed. 

The  Taguansor  Flying-Lemurs,  Ga/^c^i/A^at^  (284)^  of  the  Indo- 
Malay  countries  represent  the  group  Dermoptera,  which  is  classed 
by  soixie  with  the  Insectivora  and  by  others  as  a  distinct  order. 
These  animals  are  about  the  size  of  a  cat,  with  a  lateral  extension 
of  the  skin  of  the  body,  supported  by  the  four  limbs  and  tail,  and 
forming  a  sort  of  parachute,  by  the  help  of  which  they  can  float 
through  the  air  for  considerable  distances  from  tree  to  tree;  but  their 

Fig.  21. 


The  Lower  Incisor  Teeth  of  the  Flying-Lemur. 

flying  leaps  are  always  in  a  descending  direction,  as  in  Flying- 
Squirrels  and  Flying-Lizards,  and,  unlike  the  flight  of  Bats,  Flying- 
Lemurs  live  exclusively  on  vegetable  food.  In  the  skeleton  the 
radius  and  ulna  are  partly  joined  together,  in  order  to  render  the 
fore-arm  more  rigid  ;  the  hip-bones  are  united  below  by  a  long  bony 
union ;  and  in  the  skull  the  muzzle  is  broad  and  flattened,  the  socket 
of  the  eye  nearly  surrounded  by  bone,  and  there  are  well-devel- 
oped cheek-arches.  The  dentition  of  these  animals  is  altogether 
unique,  especially  the  lower  incisor  teeth  (fig.  21),  which  are  of 
a  very  remarkable  pattern,  being  so  deeply  notched  as  to  appear 
like  minute  combs. 

Order  IV.  CARNIVORA. 

(Lower  Gallery,  Cases  17-30&  A-G.) 

The  Camivora  comprise  the  animals  known  by  the  name 
of  Beasts  of  Prey,  such  as  Cats,  Wolves  and  Dogs,  Bears,  Weasels, 
and   allied   mammals.      From   this   terrestrial    type    (Camivora 

D 


34  LOWXB  HAHMAL  QALLEBI. 

FiBsipedia)  lus  been  developed  another,  idapled  for  an  iquauc 
life,  with  limbs  modified  into  Bwimming-orgaas,  vii,  the  Carnivora 
Finnipedis,  or  Fin-footed  Camivon,  aa  repreieuted  by  the  Seats 
aud  Walrusea. 

The  Carnivora  form  a  large  and  natural  division  of  Manmsls, 
distinguiahed  by  their  specialized  double  seta  of  teeth ;  the  second 
.or  permanent  act  being  almost  invariably  made  up  of  three 
incisors  on  each  side,  above  and  below  (of  which  the  outer  i«  thg 
largest),  one  long,  sharp,  and  powerful  caniDe  or  eye-tooth,  ana  ^ 
variable  number  of  molars  aud  premolars.  They  are  also  we\^ 
characterized  by  their  clawed  toes,  of  which  there  are  never  le^ 
than  four  on  each  foot,  non-opposabk  first  toes,  and  incomOi  \ 
or  absent  clavicles.  ^^\ 

In  the  Land  Carnivore,  or  Carnivora  Fisaipedia,  the  ^ 
are  such  as  to  represent  perfectly  the  normal  Mamm^ 
figured  on  p.  6.     The  limba  are  adapted  for  walkiog     V.  "-W 
and  climbing,  but  are  not  specially  modified  for  s^'^'JyV   V  \eW^" 
those  of  the  second  group.    The  aygoma,  or  cbeek-8r<^  \^    ^ 
is  broad  and  powerful,  in  correlation  with  the  e^^^    \  \,      ^      ^-^t 

thp.  Kitino'.Tmivfil^a  ■     anA   ihit   Inu'di-    iaw    w    artlJ^UV  \\      \\  ■        "tlVi\_ 


by  a  closely  fitting  transverse  binge,  which  g 


firmness  to  the  joint,  but  deprives  the  an^    \  ''V    ^(,       ^'li 


the  biting-muscles;  and  the  lower  jaw  is  articu\         \\  Xji  '**^^lii 

■  ■ ' "  "■"-"^xV    "' 

moving  the  jaw  backwards  and  forwards.  <i  Vv  >  ^W^  '^''^Pth 
only  motion  being  in  a  vertical  direction  ^V^  ^""^at  **  ^h^ 
developed  dentition  differs  from  that  v^  V  *  'it  *V'^'*^ft\v" 
development  of  the  last  premolar  <^„  \\v_  Ti^'"'^*n  ^^}^^  p^ 
molar  in  the  lower  into  the  so-calK.O.  *  *  ^tK^  ^^'''W^^  ^"^  ^"^  ' 
teeth,  which  are  specially  adapte^  (  ^  .^^e  ^^^  ^In^^ilT^' 
shape  of  these  teeth  is  highly  cV  %»  ''sect^^*"  i  ^^^  I 
.       The  Cats,  or  Felido!  (cas^    OW.''***^'^^'''*' "  **)/  '^' 

ganized  of  all  the  Beasts  of  k    Ij-  .  ^^tlsK  ^  V  a    °^  "c      '^  '■ 
of  animal  in  its  fullest  pCrf.    *"ey      ^  ^9}         ^f  tJ,   ^^^a}  /'"'»?    ■■ 
built,  with  small  heads,  si,   *^*>Qii'  ^^P^H^'  **"e  fl,      *%>     ^^o' 
hairy   tails,  which   a.^  'Jm    '^  hj''^^^^  C>* 
digitigrade-tha^  ■■  ''''      ^^«        ^  "^f *-    ?  ^^e  ^ /^  4^ 


not  on  **•"' 
on  it 
the 
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Their    Bbarp,    powerful,   and  strongly -curved  claws 

e,   i.  e.   tfaey    can   be    drawn  back  when  not  in  use,  to 

^m    from   being    blunted    by  contact  with  the  ground; 

lanisui    of    thia     retraction     being  explained  below.      In 

.ion  the  Cats  belong  to  the  fiercest  of  aoimalB,  and  man  baa 

-ded    in    taming,  to  a  certain  extent,  only  one  member  of  the 

.p,  the  common  Domesticated  Cat.    All  the  other  species  become 

age    and  bloodthirsty    ^hen   adult,  even  if,  as  kittens,  they  are 

^parently  docile  and  attached  to  their  masters.    The  geographical 

SSA'vc'^'QAXQti.  o?   ttic  Cats  extends  over  the  whole  world,  with  the 

«7s.«.«.i^'0vc»-B.  o?  "MLadagaacar    and  the   Australian  region.     The  Cats 

^■aN^NwsasKSjaA:^  Vya^  wa4  powerful  canine  teeth,  admirably  suited  for 

»«ivii\Si.%  ^.-a.^Vi^vtt^  ^evr  prey,  and  sharp*edged  scissor-like  sectorial 


Fig.  22. 


ISoTOBwdTEnioMofTDBotlliefat.     A,  with  retracted,  and 
B,  with  e««iided  claw. 
a,  lento  ol  eitensoi  muscle;  b,  relnictor  ligament;    mc,  metacarpal; 
jA  {\,  2,  md  3),  Ist,  M,  and  M  phalanges ;  »,  bony  sheath,  iutJ 
Tftidi  the  cluTT  is  filed. 


•       i 


[Caae 
17*.] 


[Case  17. 1 


[Case 
19».] 
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the  clawst  Fig.  22  A  shows  the  bones  of  a  toe  with  the  eltw  lu 
ordinary  retracted  state ;  when  the  animal  wishes  to  strike,  thb 
tendon  {a)  is  drawn  back^  and  the  whole  terminal  phalmx  (8)  wiA 
the  claw  attached  is  drawn  downwards  and  forwards,  as  in  B. 
At  other  times  the  claw  is  drawn  back  and  kept  from  contact  with 
the  ground  by  an  elastic  ligament  {b)  •  The  sheath  (t)  into  which 
the  claw  is  fixed  is  present  in  all  Carnivora,  but  in  no  other  is  it  so 
much  developed  as  in  the  present  family. 

Of  the  Lion,  Felis  leo  (410),  there  is  exhibited  a  fine  male  froiK 
British  East  Africa,  presented  by  S.  L.  Hbde,  Esq.,  in  IBO'^^x   \ 
smaller  male  Lion  from  Somaliland,  presented  by  Col.  Arthur^  ^  Ny 
a  Lioness  from  South  Africa,  and  the  fore-qoarters  of  a 
Lion,  presented  by  Rowland  Ward,  Esq.     Lion-cubs  sho 
of  the  dark  spots  so  general  in  the  family  of  Cats.    'IX 
range  of  the  Lion  extends  over  the  whole  of  Afif**^ 
Persia  to  the  north-western  corner  of  India. 

In  case  17  is  placed  a  specimen  of  the  Ounce  <}!^ 
Felis  tmcia  (41 7),  a  beautifal,  soft-furred,  long-t^     V 
inhabits  the  snowy  regions  of  the  Himalaya  ^V\^v     \. 
elevations  varying,  according  to  the  season,  ^  y.  \\    ^ 
feet  above  the  sea,  never  ranging  very  (^  ^  ^  \e^  *^^Oy\ 

The  same  case  contains  specimens  of  th^      \V  V  ^  C      ^^^"^5  tTi  • 
Felis  pardus  (412),  one  of  the  larg^t       ^^   J^m   8(vli*^  ^  /^'^^ 
range  extends  over  all  Africa  and  ^^fr  ^^lo^S^^^  to    i  ^^*  ^ 

Persia  and  Tibet.     In  India  it  ^^     ^    ^f  ^^'^Hfc  i*  ^^^  ^\x    ^^^ 
and   other   domestic  animals,  V    ^^tt^     ^  ^^    ^^  of  y  ^^"^^^ 

become  "  man-eaters.^'    Tig   \\v^^^eiiv?^^^  A  -^^^^  ^ 
regarded  as  the  American  r.      ^  J^   ^^^h  cJe'j!  '^^  ft,. 


^*^0^^' 


The  Tiger,  Felis  tigri% 


•^r^' 


'*ve, 


dangerous  of  the  Felidf^  ^^ttC'^^^tiv       '^^ 
far  surpassing  it  in  d    i  ^^cei.^  l.o..^*' 
ornamented  with  cm     ^^^Ucf.       8" 
scarce  among  Ms^^^^^tK^  ' 
animal  incon8pic\i    ^U . 
hides  itse]^  aix^  ^^^^ 
marked  w^^^  y 
Dear/vtt«5-  ^' 


'^V|> 


^Uc^ 
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.8    not    found    in     either     Ceylon   or  Borneo. 

aibited    of  the    smaller^    softer-furred  variety  of 

sy  lar^e^  short-haired  Bengal  form^  and  also  of  the 

ailt,  and  long-haired  Siberian  race. 

ier   species  of  Cats  exhibited  to  the  public,  the  moat   i7[?^^ 

are   the   tropical   A^merican    Ocelot,  F.  pardalis  (435), 


Cat^  J^.  tristis    (487),  of  Tibet,  and  the  Clouded 

F.  nebulosa    (418)9   of  Assam    and   the  Malay  countries, 

'e     its     Asiatic     representatives.        rThe   African    Serval, 

L  VJ^arV^  %   VX\e  \on|^-\ia\Ted  Tibetan  IPallaa'a  Cat,  F.  manxd 

^xl^  V>Ckfi^  ^«SElt  0«kt,  F*.  ocreata  (426)>  from  the  Egyptian 

Ns^^^  ^  ^Vvdci  T>oixie«t\cated   Cats   originated,  are  also 

''^^'^'Vc^Ti:^^*  V5»a^\S^,"wYk\cl[i  differ  from  the  ordinary  Cats 

^  ^^^'cX  VxSl%)  \A3&\.edL  eac«,  and  certain   peculiarities  in  their 

vcA  ^<^w\l\>A^xv,  at^  coii^ned  to  the  North  Temperate  and 

'LWi^'^  q1  \io>iXv  \)cke  0\d  and  New  Worlds.     The  species 

\sXR.%L\a^\)Afc  X>[it  Common  l»yiix,  F.  {Lynx)  lynx  (444),  the 

tVL\r}TC!L,  E.  (JL."^  pardina  (4M),  and  the  Caracal,  F.  (L.) 

\Si^%\.  ^etianl  member  of  t\ie  Felidm  is  the  Hunting  Leopard 

\^\>;ysM«W^  etSVedm  t\i\s  country  the  Chita,  characterized 

^m^  xo\xi\d  \\ead,  Wght  and  slender  form,  semi-retractile 

^Tid\^no\]L&olW  pec\xViaT\tie8,both  osteological  and  external. 

\  Tv«.\ivNe  ot  a  Wge  part  of  Africa  and  India.     In  India  it  is 

\  io\  Wxilmg  aivlelopea  and  similar  game.     Its  speed  at 

V  «x\d  ioT  %\vort  distances,  is  marvellous,  surpassing  that  of  a 

\otse  •,  ani,  vr\ien  well  trained,  il  always  runs  down  its  quarry, 

\^\i  \n  t\ie  ^\\d  state  it  uses  tbe  same  tactics  as  other  Cats 

staWAng  \ts  prey,  availing  itself  of  every  inequality  of  the 

\4  to  stea\  close  up  to  a  spot  whence  it  can  suddenly  spring 

llaennsnspectmg  victim.    It  is  referred  to  a  genus  by  itself, 

Y  t\iename  of  OjjMlurusjvhaius  (441). 
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animals^  of  low  build  and  dull  coloration,  with  long  hairy  tails ; 
they  are  entirely  confined  to  Africa  and  Southern  Asia,  with  the 
exception  of  two  species  which  are  found  in  South-western  Europe. 
They  are  in  all  respects  less  highly  specialized  for  camivoroua 
habits  than  the  Cats,  their  teeth  being  more  numerous  and  far 
weaker  than  those  of  the  latter.  The  following  are  the  most  note- 
worthy groups: — Cryptoprocta,  containing  but  one  species,  the 
Foussa,  C.  ferox  (464),  peculiar  to  Madagascar,  and  the  largest 
Carnivore  of  that  island.     This  animal   is  remarkable  for  its  | 

Cat-like  head,  retractile  claws,  and  other  feline  characters ;  it  is 
quite  untamable,  and  excessively  savage  when  caught  or  wounded. 
The  Civet- Cats,  Viverra  (46S— 466),  of  which  there  are  four  species, 
one  African  and  three  Indian,  have   hairy  soles  and  partially- 
retractile  claws;   these  animals  produce  in  a  pouch  beneath  the 
tail  the  scent  known  as  civet,  which  is  obtained  by  the  native^ 
from  individuals  kept  in  captivity  for  the  purpose.    The  Genet^^^ 
Genetta  (468,  469),  of  which  there  are  several  African  specy^        ^ 
are  smaller  than,  but  very  similar  to,  the  last ;  one  of  them,      ^^^^ 
Common  Genet,  G.  vulgaris^  or  G.  genetta  (469  r),  extends        O^  e 
Europe  as  far  as  Central  France.     The  beautiful  Oriental  arv  ^  ^V>^t 
known  as  Linsangs, Linsanga  or  Prionodon  (478), with thei w^  V>^     , 
African  relative  Poiana  (477),  find  a  place  here.     The  Palm  ^^^       ^^^^M'l 
Paradoxurus  (471—478),  are  long-bodied,  short-limbed      ^^    ^V 
with  short  ears,  long,  powerful,  hairy  tails,  naked  soles, 
retractile  claws,  common  in  India  and  the  Malay  Aiv 
They  are  arboreal  in  their  habits,  and  feed  either  on  r 
small  birds  and  eggs,  or  on  vegetable  food,  such  as  ri 
In  Africa  they  are  replaced  by  the  allied  genus  Na 
[Case  21.]  488).     The  Mungooses,  Herpesies  (483—603)  &c., 
India,  have  naked  soles,  and  long,  straight,  nor 
They   feed  on   reptiles   and   birds,   rats    ar'^ 
and  are  often  domesticated  for  the  purpo 
vermin.     They  are  most  useful  in  d*^ 
whose  bites  they  avoid  by  their  wor 
the  stories  of  their  having  recc 
the  snake's  poison  being  p- 
about  30  species  of  Mup 
are  the  Egyptian  M 


fouod  also  in  Spain,  and  feeds  largely  on  the  eggs  and  young  of 
Uie  crocodile;  and  the  Indian  Mungoose,  H.  mungoi  (498),  the 
species  tamed  in  India.  Many  of  the  African  Mungooses  are 
referred,  to  separate  genera;  among  the  best-known  being  the 
Kusinianses,  Cro»sarchu»  (491,  492),  of  which  one  apecies  is 
banded,  and  the  M eerkat,  5«rica/a  (498),  the  latter  being 
easily  tamed. 

More  or  less  nearly  allied  to  the  Hungooses  are  several  peculiar 
species  from  Madagascar,  anioQg  which  may  be  specially  mentioned 
Eupieres  goudoti  (483),  exhibited  in  case  21,  which  obtains  the 
beetles  and  worms  on  which  it  lives  by  burrowing  in  the  earth 
with  its  elongated  snont.  Its  teeth  are  so  reduced  in  size  as  to 
resemble  those  of  the  Insectivora. 

Fig.  23. 


SkuU  of  thfl  Aard- Wolf  (Pioteln  crUtatuM). 
c,  canine ;  i,  iQRi^or?. 

The  Maned  Jackal,  or  Aard- Wolf  of  the  Dutch  Boers  of  South 
Africa,  Protelea  crisiatus  (606),  of  which  there  is  a  specimen 
in  case  21,  looks  like  a  diminutive  Hyiena,  but  baa  very  feeble 
teeth,  as  it  lives  nearly  entirely  on  decomposing  caresses,  and  on 
termites  or  white  ants,  which  its  strong  claws  enable  it  to  dig  out 
of  their  nests.  It  is  found  throughout  Africa,  from  Abyssinia  and 
Somaliland  to  the  Cape.  The  molar  teeth  are  almost  rudimentary, 
and  the  sknll  (fig.  23)  has  no  strong  ridges  or  crests.  By  some 
naturalists  tbis  animal  is  taken  to  indicate  a  separate  family;  but 
by  others  it  is  included  in  the  Byanida. 

The  family  HyxnidiP  comprises  the  Hyeenas  (case  21),  of  which  [*^'^ 
there  are  three  well-marked  living  species,  Hyana  striata  (fi09)  and 
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brunnea,  the  Striped  and  Bromi  Hymias,  and  HyitM  eneuta  (illj, 
the  Spotted  HyKna  of  South  Africa.  They  *re  of  iboot  the  tiie 
of  a  large  Wolf,  of  cowardly  and  noetnrnal  hibitt,  feeding  for 
the  most  part  on  carrion,  and  rarely  attacking  inimili  which 
are  able  to  defend  theniKlvea.  They  have  fbor  ton  on  each  of 
their  feet,  non-retractile  clawa,  and  a  rather  short,  hairy  tul. 
Hyenas  are  specially  characterized  by  the  enonnoui  power  of 
their  teeth  and  jawi  and  the  great  height  of  the  creita  on  the 
skoll   for   the   attachment   of  the  biting^Dinaclea.     The  dental 

Fig.  24. 


formnl — g,  _, — ,„  ,_       ^    -ytj^ 

Certain  extinct  speciea  have.  W^  ^*^^«*i,  *''^W\ 
Bome  of  them  appear  to  form  k^  '^  ^^  ^  '  ^  ^^vl 
Hywnaa  and  the  Civets.         \    ^0*1      ^"  ^-    !>         ^ 

The  families  above- nol-.  ''OQoeJ.^^   i^A    '  t  ^f    , 

ofthe  skull,  especially  ti;\  '"^W.      '^o^'  ^^-^^ 

but  in  the  Dog  tribe,  „  ^tos-      't  ft„  °«'l»>^       '^th 

this  fami  y,  are  ou  .,     Uot..  ^  a  »V/i      ^«  »« 
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n  by  pouncing  upon  it  in  the  manner  of  the  Cats  and 

j&»      They   are   digitigrade^  and^  with  a  single  exception, 

J  toes  on  their  fore  and  four  on  their  hind-feet ;  their  palms 

ies  are  aliirays  hairy^  the  only  naked  parts  being  the  pads  of 

^et.       T*he  various  members  of  the  family  are  all  much  alike 

.heir  osteolo^cal   and   dental  characters;  their  skulls  are  more 

>ng;ated   than    those    of   the   Cats,  and  their  teeth  (fig.  2,  p.  7) 

jore    numerous    and    less    highly  specialized.     Not  having  the 

pov^er   of  retracting   the   clamrs^  their  toe-bones  have  none  of  the 

^^^^xXvKc>^e.%    o¥    lYiose    of    the    Cats,  but  otherwise  the  bones  of 

S>cw^  i^^^VoTi  «LTe  generally  similar  to  those  of  the  latter. 

^\>aR;  \.^aV>C!l  ^t«  \XB\i«\\y  42  in  number,  viz.  I.  |,  C.  -J-,  P.  f,  M.  3. 

\!Cl^s<cl^  %^^\&%^\\ie  South- American  Bush-Dog,  Speothus  venaticue, 

SSawt^  «t^j\k0^eNct,  SB  only  ;   while  in  another,  the  African  Long- 

^vt^^'^QX,  Otocyon  meffalo^t^,  the  number  is  increased  to  46  or  48. 

*\!Vi\%  ^uTmV^  contains  a  large  number  of  species,  all  more  or  less 

f^o%^^  vXWcd  to  each  other,  with  the  exception  of  one  or  two 

^^c\3Xi»LT  Wii&B.    The  principal  genus  is  Cards,  which  comprises 

"Bo^^,  "Wolves,  and  Jackals. 

The   history  ot  the   development    and  domestication  of  the 

Dog,  Cani«  jamxlxom^  is  a  subject  as  yet  far  from  fully  under- 

%loo4.    Many  naturalists,  till  within  a  recent  period,  entertained 

the  view  that  there  had  existed  one  original  wild  species  from 

vfh\ch,hy  man's  agency,  all  the  various  breeds  were  developed. 

This  view  has  now  been  abandoned ;  in  its  place  it  is  believed  that 

in  many  parts  of  the  world  the  natives  have  tamed  the  wild  species 

o{  their  own  country,  and  that   in  course  of  time,  as   certain 

nations  became  more  civilized,  their  Dogs  were  more  and  more 

adapted  to  their  various  requirements  by  careful  breeding,  and  by 

t\\e  selection  and  pei'petuation  of  the  most  useful  varieties,  until 

many  of  them  ceased  to  show  resemblance  to  their  far-distant 

wild  ancestors. 

In  support  of  this  view  the  fact  may  be  adduced  that  at  the 
present  day,  among  savage  and  primitive  tribes,  the  tame  Dogs 
bear  a  striking  resemblance  to  the  wild  species  found  in  their 
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Fox,  V.  laffopus  (MO),  one  of  the  most  important  fur-beariDg 
animals,  cbaDges  the  colour  of  its  coat  according  to  the  season j 
like  many  other  Arctic  animals;  but  the  blue  phase  retains  its 
colour  all  the  year  round,  and  yields  in  winter  a  fur  more  ricb  and 
valuable  than  the  white. 

The  beautiful  large-eared  Fennecs  (case  22)  of  Africa  are  closely 
allied  to  the  Foxes.  With  these  is  placed  a  specimen  of  the  Long- 
eared  Fox  of  South  and  East  Africa,  Otocyon  megalotis  (63fi)> 
noticeable  for  its  very  numerous  teeth  and  sharp-pointed  and 
long  ears. 

The  African  Hunting-Dog,  Lycaon  picttis  (K18)>  so  remarkable  [Cases 
for  its  external  similarity  to  a  small  Spotted  Hyaena,  forms  a  genus  21*  &  22.  J 
by  itself,  readily  characterized  by  having  but  four  toes  to  each  foot 
(case  21*).  Another  peculiar  genus  is  represented  only  by  the 
Bush-Dog,  Speothus  venaticus  (648)^  of  Guiana  and  Brazil,  an 
example  of  which  is  exhibited  in  case  22.  Its  molar  teeth  are 
quite  unlike  those  of  other  numbers  of  the  family.  The  Wild  Dogs 
of  Asia  (case  21*)  are  related  to  the  Hunting-Dog,  but  since  they 
have  five  front  toes,  fewer  teeth,  and  other  characteristic  points 
of  difference,  they  are  regarded  as  representing  a  separate  genus, 
under  the  name  of  Cyon;  the  species  represented  being  the 
Central  Asian  C  alpinus  (619)  and  the  Indian  C.  deccanensis  (621). 

With  the  Raccoon  tribe,  or  Procyonidee  (case  23*),  we  come  to  [Case 
the  first  of  three  families  of  Land  Carnivora  which  differ  from  all  the  2^*] 
foregoing  members  of  the  order  in  regard  to  the  conformation  of 
that  part  of  the  skull  connected  with  the  internal  organ  of  hearing. 
The  more  typical  members  of  this  assemblage  are  completely  planti- 
grade, walking  on  the  soles  of  their  feet ;  the  great  majority  having 
five  toes  to  each  foot. 

The  Procyonida  are  typically  American,  and  contain,  among 
others,  the  Raccoons,  Procyon  (682)  ^  the  peculiar  long-nosed 
Coatis,iViiz^a  (683^  684),  and  the  Kinkajou  {Cercoleptes,  or  Potos), 
the  last  a  nocturnal  animal  with  a  long  prehensile  tail.  All 
the  members  of  this  family  habitually  live  largely  on  vegetable 
food,  such  as  fruits,  berries,  &c.,  as  well  as  on  small  mammals, 
birds,  insects,  worms,  eggs,  &c. 

The  brilliantly-coloured  Panda,  jElurtis  Julffens  (688),  exhibited 
in  the  same  case,  is  one  of  two  Asiatic  representatives  of  the 
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family,  and  occurs  in  the  north<euterii  Himalaya  and  iuc 
moantains  of  Asmid,  wheuce  it  rangea  into  Nortb-Weatern  China, 
It  lives  at  a  considerable  altitude  in  the  Himalays,  seldon; 
descending  lower  than  about  7000  feet  above  the  sea,  and  feed 
wholly  on  fruits  and  other  vegetable  food.  Remains  of  a  large 
extinct  species  have  been  found  in  the  Upper  Tertiary  formation 
of  England.  The  other  Asiatic  species  is  the  Great  Pandi 
^luroput  melanolmeus  (SI7,  fig.  25),  a  short-tailed  black-aof 
white  animal,  inhabiting  Eastern  Tibet  and  Nortb-Westem  Chin 
long  r^arded  as  a  Bear. 

Fig.  25. 
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The  family  Mmtelida  (cases  23  j.^         v         "^^"^^^^^ 
1  Otters,  Badgers,  &c.,  which  agree  v  '^Vi     Vej,^ 
skulls  and  teeth,  but  may  be  sea  \V    TO        ^*''*^. 
general  form,  and  the  structure  0\  V^j^,   **/  <iq^.  . 

-(1)  The  MusUUnm,  or  \^  V^^^d  ^^'^  *-^e  ^V*  ^^'^  ^ 


have  long,  low  bodies,  with  ^\     V  '  ^''e^Vy '^"^  "^Hit    ""*"^^'^^^ 


md  small,  sharp,  and  oft^j 
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ese  one  ftpecies  is  British,  namely  the  Pine-Marten, 

It)  J  now  nearly  exterminated  in  England,  bat  still 

wn  in  the  wilder  parts  of  Scotland.    The  tme  Weasels, 

0^81),  comprise  a  number  of  comparatively  short- 

ss,  inhabiting  nearly  all  parts  of  the  world.    Among 

»e  mentioned  the  Stoat  or  Ermine,  Puiarius  ermineus 

.  specimens  of  which  have  been  mounted  to  show  the 

lange  of  fur ;  the  Weasel,  P.  nivalis  (SSS) ;  and  the 

fmiidus,  or  P.  put  onus  (SSt),  of  which  the  Ferret  is  a 

ed  form.    The  African  PmcUogale  albinucha  (611)  is 

est  marked  of  the  group ;  and  its  largest  member  is  the 

ar  Glutton,  Gulo  htscu8  (677),  a  heavily  built,  powerful 

uch  resembling  a  small  Bear,  and  very  destructive  to  the 

ame.     (2)  The  Melina,   or   Badger  group,  have  com- 

y  stout,  thick-set  bodies,  covered   with   fur   generally 

v^ith  more  or  less  sharply  contrasted  black  and  white  bands 

.es,  and  long  toes  provided  with  large  straight  claws,  more 

il  on  the  fore  than  on  the  hind  feet.    They  include  the 

Fig.  26. 


Skull  of  the  Otter  {Lutra  vulgaris), 
ij  incisors ;  c,  canines ;  pin,  premolars ;  m,  molars. 

.dgers,  Meles  (BOB— 807),  Ratels,  or  Honey-Badgers,  Mellivora  [Case  24.] 
73),  and  Skunks,  Mephitis  (688,  800),  Conepatus  (600-688), 
id  SpUogale  (881),  the  latter  conspicuous  for  their  black*and- 
[lite  coats,  but  having  a  bad  reputation  on  account  of  the  intensely 
sagreeable  and  evil-smelling  fluid  they  emit  when  provoked. 
)  The  Lutrina,  or  Otter  group   (case  24?  J),  have   short  feet, 
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Europe  and  North  Asia^  which  was  formerly  found  in  England, 
having  been  exterminated  only  within  historic  times.  The  nearly 
allied  Kashmir  Snow-Bear  (817)*  A  dwarfed^  long-haired  Bear 
from  the  highlands  of  Tibet  known  as  U.  pruinosus  (61 S).  The 
Polar  Bear^  U,  maritimtts  (826),  the  largest  of  the  family,  an 
excellent  swimmer,  and  wholly  carnivorous,  living  on  seals  (which 
it  captures  by  stalking)  and  the  carcases  of  large  animals.  The 
Grizzly  Bear^  U.  horribilis,  and  the  closely  related  Alaskan  Grizzly^ 
U.  dalli  (618),  of  which  a  remarkably  fine  example  is  mounted  in 
case  25,  are  the  most  formidable  beasts  of  prey  of  North  America. 
The  Spectacled  Bear^  U.  qmattis  (622),  an  interesting  species^ 
found  isolated  from  the  others  in  the  Andes  of  Peru  and  Ecuador, 
no  representative  of  this  fapiily  occurring  in  Central  America. 
The  Himalayan  Black  Bear,  U.  iorqiuitus  (626)^  and  the  small 
Malay  Bear,  U.  malayanus  (623),  are  also  exhibited.  More  distinct 
is  the  Indian  Sloth-Bear,  Melursus  ursinus  (633),  differing  from 
the  rest  in  the  form  of  its  snout  and  the  number  of  its  teeth^  which 
are  remarkably  weak.  It  is  the  only  member  of  the  family  found 
in  peninsular  India. 

In  the  same  case  (No.  25)  are  shown  casts  of  the  teeth  and  jaws 
of  the  extinct  animals  known  as  Hyanarctus  (628,  628),  which^ 
with  other*  forms^  constitute  a  connecting  link  between  the  Dogs 
and  the  Bears. 

This  case  likewise  contains  a  few  casts  of  the  remains  of  the  still 
older  Hyanodon  (632),  an  animal  representing  a  large  group  of 
extinct  Garnivora  which  belong  neither  to  the  modern  Fissipedia 
nor  Pinnipedia,  but  constitute  by  themselves  a  separate  subordinal 
group,  the  Creodontia.  Their  teeth  are  of  a  type  quite  different 
from  those  of  existing  Camivora.  Remains  of  numerous  repre- 
sentatives of  the  group  are  exhibited  in  the  Geological  Department. 

The  PiN-FooTED  Carnivora,  or  Carnivora  Pinnipedia,  con-  [Oases 
sist  of  the  Seals  and  their  allies,  and  are  distinguished  by  their  limbs  ^^? 
being  developed  into  flippers^  and  adapted  for  movement  in  the 
water^  while  they  are  almost  useless  on  land^  a  modification  fore- 
shadowed in  the  hind- limbs  of  the  Sea-Otter.  They  have  very  short 
tails^  close  fur^  and  large  eyes,  and  possess  the  power  of  closing  their 
nostrils  and  ear-openings.  Living  for  the  greater  part  of  the 
year  in  the  sea,  generally  close  to  the  shore,  Seals  sometimes  wander 
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far  from  laod,  to  vfaich,  hoirever,  nr  to  floating  ice-floes,  tb^^  . 
in  the  breed iag-ieaaoD  to  bring  forth  their  young.  Their  food 
coniista  almoat  entirely  of  fish,  varied  with  crabi  and  cnttlefiali, 
while  the  imaller  apeciei  in  their  tarn  are  preyed  apon  to  a  great 
extent  by  certain  of  the  toothed  Wbalea,  snch  m  the  "  Killer " 
{Orea  ffladiator).  An  enormona  nnmber,  both  of  the  Eared  and 
True  Seals,  are  killed  every  year  by  the  sealers  for  the  sake  of  their 
valuable  for  and  oil.  The  skeleton  of  a  typical  Seal  (£g,  28)  is 
elongate,  with  a  small  skull,  no  clavicles,  rudimentary  tail,  and  limbs 
of  which  the  upper  bones  are  very  short,  while  the  fore  and  bind  feet 
are  long,  with  five  well-developed  toes.     The  hind-l^s  are  turned 

Fig.  27. 


Skull  of  the  Leopiird-IBeal  (Offmorhinue  lei% 

Letters  aa  in  preceding  figur^  V 

backwards,  so  that  the  two  soles  are  oppoa.^ 
the  animal  swims,  the  two  together  foci 
swimniiDg-paddle.     Their  action  is  siik 
propelling  a  boat  with  a  single  oar  vori   V 


The  skull  (see  fig.  27)  has  no  pn    ■%  \\,  ^^-^  *W^     '^''*'^ea 
the  eyes,  and  the  posterior  teeth  a  V  ^Wj^       *^at  Qf   ^"^"^-ttior 
Land  Camivora,  there  being  no    V     *■»«&  y.  v/^«  '■^tn*  P^c^dn 
any  fiat  tubercular  teeth  at  th*.     y     ^^*feten.  "*^  '■^e    " 
teeth  are  long  and  sharp,  wiiL  ^  h^'^'^^-^^S  ^^^^  xv"*^^^^*  ^5 
throat,  thus  forming  admirabf^  thT'^  o/"  (4e*^'''°'^W  e        ''^  the 
ing  such  slippery  prey  as  tV^^'^^^HiiJ^^^^*  dl  ^'^^l^i  ^^^'  Oot 
are  useless  for  biting  the    ^*W    ^'^nU  c^^^^Wd  I      ^^  tV„ 
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invariably  swallowed  whole.  Some  of  the  Seals  have  their  teeth 
provided  with  additional  sharp-pointed  cusps  along  their  edges^ 
as  in  the  Leopard-Seal^  Ogmorhinus  leptonyx  (646),  fig.  27. 

This  description  applies  fully  only  to  the  true  Seals  or  P/iocida, 
the  OtariidiB,  or  Eared  Seals^  resembling  ordinary  Carnivores  far 
more,  especially  in  the  position  of  their  hind-limbs,  as  explained 
below. 

In  the  Walruses,  which  are  in  many  ways  intermediate  between 
these  two  families,  the  dentition  is  very  remarkable,  the  canine  teeth 
being  enormously  developed,  while  all  the  other  teeth  are  small  and 
rudimentary,  with  flattened  crowns. 
[Cases  The  Eared  Seals,  or  Sea-Lions  and  Sea- Bears  (O/amiJ^e);  are 

2/,  28.]  distinguished  from  the  other  members  of  the  suborder  by 
possessing  small  external  ears,  and  being  able  to  bend  their  hind- 
feet  forwards  under  their  bodies  and  to  use  them  for  walking  on 
land,  showing  in  both  respects  a  closer  relationship  to  ordinary 
land  animals  than  do  the  true  Seals,  in  which  the  outer  ears  have 
been  entirely  lost,  and  the  hind-feet  project  straight  backwards 
and  are  used  only  for  swimming.  Among  the  Eared  Seals  are 
exhibited  very  fine  male  specimens  of  the  Northern  Sea-Lion, 
Oiarxa  stelleri  (634),  and  of  the  Southern  Sea-Lion,  Otariajubata 
(636),  in  case  No.  27.  Especially  striking  among  these  animals 
is  the  great  difference  in  size  between  the  male  and  female;  all 
Eared  Seals  seem  to  be  polygamous.  Of  the  numerous  species, 
one  of  the  most  worthy  of  mention  is  the  Fur-Seal  of  the  North 
Pacific,  Otaria  ursina  (637),  from  which  most  of  the  seal-skins 
sold  are  obtained.  A  very  fine  series  of  this  Seal,  comprising 
specimens  of  both  sexes  and  of  various  ages,  is  exhibited  in  case 
No.  27*  and  a  skeleton  in  case  28;  the  specimens  were  presented 
by  Sir  6.  Baden-Powell,  K.C.M.G.,  having  been  obtained  by  him 
on  his  visit  to  the  Commander  Islands,  Bering  Sea,  It  may  be 
observed  that  the  coats  of  the  stuffed  specimens  do  not  show  any 
resemblance  to  the  '^seal-skin^^  of  trade;  in  the  latter  only  the 
soft  under-fur  is  preserved,  all  the  long  coarse  hairs  having  been 
removed.  The  difference  is  shown  in  the  Index  Museum. 
I  Cases  18  Intermediate  in  many  respects  between  the  Eared  and  the  True 
&  F*. J  Seals  are  the  Odobanidce,  containing  the  two  species  or  varieties 
of  the  Walrus,  respectively  inhabiting  the  North  Atlantic   and 


Jceans.     These  aoimali  lack  eiternal  eara,  but  lue 
8  after  the  manner  of  the  Eared  Seals.      la  ooe 


[ale  and  Femnle  of  the  Nortbem  Fur-Seal  (Otai 
Fig.  30. 


The  Uommon  Seal  (Phoca  vitviina). 

«pect,  however,  they  are  quite  unique — namely,  in  the  pOHBession 

'  enormoualy  long  and  powerful  canine  teeth,  or  "  tusks."  which 

■oject  downwards  far  below  the  lower  jaw,  and  are  used  for  fightings 

e2 
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for  climbiDg  from  the  water  on  to  the  ice,  aod  for  digging  od 
the  sea-bottom  tor  the  shelUtiBb  and  crustaceans  on  which  these 
animala  chiefly  live.  Their  range  estenda  all  ronnd  the  North 
Pole,  along  the  edgea  of  the  ice-fields.  A  complete  speciaien  of 
,eP».^  the  Atlantic  Walrus,  Odobeenvs  rosmana  (842),  is  shown,  but  the 

Pacific  0.  obenu  (144)  is  represented  ooly  by  sVulls. 
)a«ee  ^'>  ^^^  Phocida,  or  True  Seals,  the  adaptation  for  an  aquatic 
^&  life  haa  reached  its  highest  development.  They  are  without 
external  ears,  the  soles  of  their  feet  are  covered  with  hair,  and 
the  coat  has  no  woolly  under-fur,  consisting  merely  of  long  stiff 
hairs  lying  closely  against  the  skin  ;  so  that  their  fur  is  of  value 
only  for  the  manufacture  of  coarse  wearing  apparel. 

%.  31. 


The  family  contains  eight  or  ten  genera,  separated 
form  of  their  teeth  and  the  varying  development  of  W.^^  -Vv^ 
n  some  are  all  of  about  the  same  length,  while  in,  ^^O^: 


and  fifth  toes  are  much  elongated  beyond  the  ^^         ^e  toe 
support  the  web.  ^^  "^thej^  ^' ^hich 

The  most  noteworthy  of  the  Northern  Phocid  y^   •       °^  lirsl 

the  Hooded  Seal,  Cyatophora  cristata  (651),  *"V  >w  '   ^  *^'^**^*  ^» 

male  of  which  has  a  peculiar  bag  of  skin  on  "V^^J^P  ^xhw 

being  inflated  with  air  when  the  animal  is  eici^^V.^  Cm   r.    ^^^^are;. 

of  the  English  coast,  Phoca  vitulina  (882),  ^^^s  r^^^  ^^^^^^nd,  tUa 
Saloon,  at  the  end  of  the  Bird  Gallery,  (X  Xerf  .  j,  ^^'  f^Bpahle  of 
Seal,Ryrffn/«nrfiVa(88l),therareBan     >\  "^ikiw!  -    '""^'^^^^^V 


■  "Sue,,,, 


'(Bea-,. 


i 
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the  North  Pacific,  and  the  Grey  Seal,  Halichoerus  grypu8 

). 
The  large  case  in  the  middle  line  of  the  gallery  (No.  F)  con- 

:  »n8  the  Seals  of  the  Southern  Seas,  most  of  the  specimens  of 
^^rhich  were  collected  by  the  ''  Discovery/'  although  others  are  the 
gift  of  Sir  George  Newnes.  The  smaller  forms  include  the  Leopard- 
Seal,  Ogmorhinus  leptonyx  (846),  Ross's  Seal,  Ommatophoca  rossi 
(Ml),  and  the  Crab-eating  Seal,  Lobodon  carcinophagtts  (649). 
Very  diflFerent  is  the  Sea-Elephant  or  Elephant-Seal,  Macrorhinus 
leoninus  (6S6^  fig.  31)  >  the  largest  member  of  the  family.  The 
stuffed  skin  shows  the  short  proboscis  characteristic  of  the  males ; 
a  skeleton  and  skulls  are  also  exhibited.  The  stuffed  specimen 
and  skeleton  were  presented  by  the  Hon.  Walter  Rothschild. 


Order  V.  RODENTIA,  or  GNAWING  MAMMALS. 

(Lower  Gallery,  Cases  31-36.) 

The  Rodentia,  or  Gnawing  Mammals,  comprise  the  Squirrels, 
Bats,  Hares,  &c.,  and  form  by  far  the  largest  order  of  Mammals, 
containing  over  1500  distinct  species,  a  number  more  than  double 
that  of  the  next  largest,  the  Cbiroptera.  As  a  whole.  Rodents 
are  distinguished  by  their  small  size,  nocturnal  habits,  and  vege- 
tarian diet,  all  of  them  living  mainly  on  fruits,  leaves,  nuts,  and 
other  similar  food,  although  many  of  the  species  will  occasionally 
eat  eggs,  birds,  fish,  or  other  animal  food.  They  are  especially 
characterized  by  their  want  of  canine  teeth  and  by  the  peculiar 
structure  and  great  development  of  their  incisor,  or  front,  teeth. 
The  majority  have  only  a  single  pair  of  incisors  above  and  below, 
which  are  large,  curved^  and  adapted  for  gnawing  by  possessing 
sharp,  chisel-like  edges,  formed  by  the  hard  outer  coat  of  enamel, 
restricted  to  the  front  surface,  and  wearing  away  more 
slowly  than  the  softer  dentine  or  tooth-core.  These  teeth, 
moreover,  continue  to  grow  during  the  whole  life  of  the  animal 
from  their  roots  as  fast  as  they  wear  down  at  their  tips.  Should, 
however,  one  of  them  get  destroyed  or  diseased,  the  corresponding 
tooth  in  the  opposite  jaw,  which  ought  to  have  been  worn  down  by 
it,  continues  to  grow  until  it  may  even  bring  about  the  death  of 
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the  Hnimal  by  preventing  the  mouth  from  cloaing,  and  thus  causing 
Btarvation,  or  by  curving  right  over  and  entering  the  bick  of  the 
head.  Examples  of  such  abnormal  developments  are  exhibited  in 
the  north  hall.  The  collar-bonea,  or  clavicles,  vary  in  their 
development,  being,  aa  is  usual  throughout  the  Mammalia,  complete 
from  end  to  end  in  those  species,  such  as  the  Squirrels,  in  which 


Tlic  Skeletuii  of  n  Squirrel. 

e,  carpus ;  cd,  caudal  rertebne  ;  cl,  davicle ;  cv,  cervical  vertebra ;  d,  dorsal 
vertebrte;  fb,  fibula;  fm,  femur;  h,  humeruB;  i,  lumbal'  vertebne  ; 
mc,  metacarpus ;  mi,  metatarsus ;  ph,  phalanges ;  /m,  pelvis ;  r,  radius ; 
I,  sacral  vertebrs ;  ic,  scapala ;  tk,  skull ;  tb,  tibia ;  tt,  tarsus ;  v,  ulna. 

the  fore-limbs  are  used  for  grasping  or  climbing;  while  they  are 
incomplete  or  absent  in  those  which  live  a  simple  terrestrial  life, 
and  use  their  fore-limbs  for  walking  or  digging  only. 

The  lower  jaw  is  attached  to  the  skull  by  a  loDgitudinal 
binge,  which  gives  a  large  amount  of  mobility  and  freedom  at 
a  corresponding  sacrifice  of  strength  and  rigidity.  This  permits 
of  the  back ward-and- forward  movements  so  noticeable  in  a 
Babbit  when  feeding. 

Rodents,  next  to  Bats,  are  the  most  nidely  spread  of  all  Mammals, 
extending  over  the  whole  world,  with  the  exception  of  the  more 
remote  Pacific  islands,   to  which  they  have  never   had  access. 
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Many  of  the  species  are  arboreal^  like  the  Squirrels,  or  aquatic, 
like  the  Water- Rat  and  Musquash;  but  the  great  majority  are 
burrowing  and  terrestrial  animals,  which  only  come  forth  by  night 
to  seek  their  food,  so  that,  although  so  numerous,  they  are  little 
seen  by  ordinary  observers. 

The  order  is  divided  into  those  with  only  one  pair  of  incisor 
teeth  in  the  upper  jaw  (Simplicidentata),  and  those  with  two 
(Duplicidentata) .  The  first  of  these  suborders  contains  by  far 
the  greatest  number  of  species,  and  is  itself  divisible  into  three 
sections,  of  which  the  Squirrel,  Rat,  and  Porcupine  are  severally 
typical. 

The  members  of  the  Sciuromorpha,  or  Squirrel  section,  are  dis- 
tinguished by  always  having  at  least  one  premolar,  by  a  flattened, 
not  twisted,  lower  jaw,  small  perforations  on  the  palate,  and  by  the 
two  shin-bones,  the  tibia  and  fibula,  always  remaining  separate. 
They  generally  have  well-marked  processes  behind  the  sockets  of 
the  eyes  in  the  skull.  To  this  group  belong  the  Squirrels  (Sciurus), 
Beavers  {Castor),  Sec. 

Although  it  is  doubtful  whether  they  belong  to  the  Sciuromorpha, 
here  may  be  mentioned  the  Scaly-tailed  Squirrels  (AnomaluridiB) 
of  Equatorial  Africa  (case  32,  above),  typically  with  membranous  [Case  32.] 
parachutes  like  the  Flying-Lemurs  described  above  (p.  33),  and 
with  a  series  of  pointed  scales  so  placed  under  the  base  of  the 
tail  as  to  be  of  use  when  the  animal  is  resting  on  a  vertical  tree- 
trunk,  the  points  of  the  scales  sticking  into  the  surface  of  the  bark. 
Anomalunis  (763)  and  Idiurus  are  flying  forms,  but  in  Zenkerella 
the  parachute  is  absent.  Near  by  are  the  American  Sewellels 
{Aplodontiidai)  ,iorme,x\y  regarded  as  near  relatives  of  the  Squirrels, 
and  represented  only  by  the  single  genus  Aplodontia,  or  Haplodon 

(764). 

The  Flying  Squirrels  of  Southern  k^\?LyPetawrista  (726  and  726),  [<^ftse  31.] 
perhaps  the  most  brightly  coloured  of  all  Mammals,  belong  to  the 
family  Sciurida,     With  the  exception  of  the  flying  membrane, 
there  is  little  structural  difierence  between  them  and  ordinary 
Squirrels. 

The  Chipmunks,  or  Striped  Gophers,  Tamias  (719—723),  the 
Susliks,  Spermopkilus  or  Citillus  (732—739),  and  the  Marmots. 
Arctomys  (742—748),  live  in  burrows  of  their  own  construction. 
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nimoD  Marmot, ^rf:foniysnuir)no//a(74l),iababits  the  Alpine 
I  of  Europe.  The  Nortb-Americaa  Prairie- Marmots,  Cynomys 
iKtter  known  as  Fai-irie-Dogs,  excavate  a  large  number  of  deep 
s  close  together,  forming  what  is  called  a  town.  Frequently 
ive  to  share  their  home  with  weasels,  burrowing  ovls,  and 
lakes. 

Sqnirrels  {Sciurus  &g.)  form  the  largest  group  of  the 
;  family,  distributed  over  the  whole  world  with  the  exception 
Australian  region.  They  range  in  size  from  species  more 
foot  in  length,  such  as  the  Purple  Squirrel,  Sciunu  ijuiicva 
of  India,  down  to  others  scarcely  larger  than  Mice,  as,  for 
e,  the  Black-eared  Squirrel,  Nannosciurtft  melanoiU,  and 
my  Squirrel,  iV.  e^t/ts  (871]iof  Borneo.  Squirrels  are  gen  e- 
Hght -coloured,  and  vary  in  an  extraordinary  degree,  as  may 
bered  from  an  examination  of  the  instructive  series  of 
}pyrrhus  (111—716),  the  Grizzled  Squirrel.  This  species  is 
^nted  with  patches  or  bands  of  white,  yellow,  grey,  brown, 
ick,  in  every  combination,  each  variety  passing,  hy  insensible 
ons,  into) the  next.  Specimens  of  the  Common  Squirrel, 
]aris  (878),  exhibit  some  of  the  variations  observable  iu 
ecics ;  and  attention  may  be  directed  to  the  fine  series  of 
Squirrels  occupying  the  middle  suelves  on  the  left  side  of 
e.  The  beautiful  Groove-toothed  Squirrel  of  Borneo  is 
:he  type  of  the  distinct  geaus  R/iiihrosciurus  (889)  on 
:  of  its  grooved  upper  incisors. 

Beavers,  CastoridtB  (case  32),  are  distinguished  by  the  Hat 
ily  tail,  webbed  hind-feet,  and  soft,  thick  fur.  The  incisor 
e  of  remarkable  strength  and  sharpness,  and  with  them  their 
are  able  to  gnaw  through  the  trunks  of  large  trees,  which 
luire  for  the  construction  of  dams,  in  a  short  space  of  time, 
iteresting  animals  are  rapidly  becoming  exterminated,  owing 
jreat  demand  for  their  fur,  so  that  whereas  they  formerly 
id  the  whole  of  Northern  Europe,  Asia,  and  America,  they 
V  to  be  found  only  in  a  few  isolated  localities  in  the  most 
sible  parts  of  their  proper  range.  Afany  naturalists  regard 
lerican  Beaver  as  distinct  from  the  European,  Castor  fiber 
and  name  it  Castor  canadensis  (767). 
Myomorpha,  or  Rat  section  (cases  33  and  33),  contains 
us  genera  and  a  vast  numberof  species,  spread  over  the  whole 
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world,  and  externally  presenting  few  striking  differences  between 
the  varions  species.  Rats  generally  have  lai^  ears,  long  and 
more  or  ]eas  scaly  tails,  and  bright  prominent  eyes.     They  have  a 

Fig.  ;t3. 


Bones  of  the  lower  Part  of  the  Hiod-lef^  of  the  Rat. 
/,  fibula  i  (,  tibia. 

variable  number  of  premolars  (0-3),  a  flattened  lower  jaw,  no  alita 
in  the  bony  palate,  processes  behind  the  sockets  of  the  eyes,  long 
perfect  clavicles,  and  the  tibia  and  fibulaof  the  leg  joined  to 
each  other  about  halfway  down  (fig.  33). 

The  following  familiea  are  included  in  this  section  : — The  Gliridte 
or  Dormice,  beautiful  soft-furred,  bushy-tailed  little  animals, 
inhabiting  Europe,  North  Asia,  and  Africa,  of  which  one  small 
species,  the  Common  Dormouse,  Muscardinus  avelianarius  (776), 
is  a  native  of  England. 

The  Murida,  or  Bats  and  Mice,  of  which  may  be  mentioned  [ 
the  Gerbilles  of  India  and  Africa,  GerbiUus  or  Tatera  (784-798), 
and  allied  genera  with  elongated  hind-feet,  on  which  they  jump 
like  kangaroos;  the  Rate  and  Mice  of  the  Old  World  (il/urin<e), 
and  the  Uamsters  and  American  Vesper-Mice  (Crice/tW)  ; 
the  Voles  [Microtus,  or,  as  they  have  been  commonly  called, 
Arvicola),  wfaoee  beat-known  members  are  the  common  English 
Field-Mouse,  M.  agrestis,  and  the  Water-Rat,  M.  ampkiUm, 
both  of  which  are  shown  in  the  British  Saloon ;  and  their 
near  relative  the  North  American  Musqnash,  Fiber  zibethicua 
(873),  a  beautiful  example  of  which  is  exhibited  in  case  33. 
Among  the  most  remarkable  membera  of  the  MuridtE  in  this 
case    may   be   mentioned   the  gigantic  Tree-Rats  of  Luzon    in 
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liilippineB,  Crateromys  (821)  and  Phkeomyt  (712) ;  and  lilce- 
he  orange-bellied  Australian  Water-Rat,  Hydromyi  chryso- 
'  (7Bt),  which  typifies  a  aeparate  subfamily.  There  are 
rous  other  genera  of  the  family  which  must  be  pasKcd 
hercj  but  attention  may  be  directed  to  Bpecimens  of  the 
Bting  Lemmin gs,i>intnu«  l^ll—^l%),mAI>icroitonyx  (BBO), 
I  as  to  the  burrowing  Mole- Voles,  Elloinut  (878),  and  Zokors, 
eya  (88t),  examples  of  both  of  which  are  shown  near  tlie 
n  of  the  right  side  of  case  33. 
!  Bamboo-RaU,    Rhizomys   (787),  and    Mole-Rats,  Spalax 

and  Bathyergus  (788),  of  Asia  and  Africa,  reprenent  the 
es  Spalacidie  RTid  Bat  hyerffid<e,  and  have  abort  tails,  thick 

bodies,  and  powerful  digging  claws.  Next  come  the  North 
lean  Pocket-Gophers  {Geomyida:),  somewhat  similar  to  the 
uut  provided  with  pouches  in  their  cheeks,  outside  their 
IS,  often  large  enough  to  hold  a  walnut.  Specimens  of  the 
1  genua  Geomys  (777—779)  are  exhibited.     The  Kaugaroo- 

and  Pocket-Mice  {HeteromyieUe),  which  are  also  North 
can,  include  the  genera  Heteromys  (782)  and  Dipodops 
Following  these  are  the  Dipodidte  (or  JacuHdre), 
32),  comprising  the  long-legged  and  long-tailed  Jerboas 
rth  Africa  and  Asia,  specially  modified  for  leaping  lightly  over 
ding  sandy  soil,  of  which  there  are  several  generic  types, 
IB  Dipiia  OT  Jacutus  (781),  Alactaga  (768),  and  £«cAorew(e« 

;  Hystricomorpha,  or  Porcupine  tribe,  have  almost  invariably 
emolaraboveandhelow,  a  peculiarly  twisted  lower  jaw,  variably 
1  slits  in  the  palate,  generally  no  process  behind  the  socket 
:  eye,  and  separate  shin-bones.  The  Rodents  forming  this 
1  are  very  variable  both  in  size  and  the  characters  of  the 
ya. 

s  section  contains  the  following  families : — The  Pedeiidte, 
ented  by  the  Springhaaa,  or  so-called  Jumping  Hare, 
ea  caffer  (918),  of  Africa.     The  Octodontidte  (case  34),  with 

18  genera,  nearly  all  confined  to  South  America,  of  which 
st  known  is  the  aquatic  Coypu,  Myocastor  coypus  (813),  whose 

are  similar  to  those  of  the  Water-Rat,  and  whose  fur  is 
and  soft,  and  of  considerable  value.    The  Porcupines,  found 
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both  in  the  Old  and  New  Worlds,  are  all  covered  with  stout  varie- 
gated spines,  although  in  some  of  the  species  these  are  hidden 
in  the  loQg  thick  hair.  Of  the  Old-World  Porcupines,  Hysiricida, 
the  Porcupine  of  Southern  Europe,  Hystrxx  cristata  (921),  is  now 
becoming  very  rare,  but  several  closely  allied  species  are  coTnnion 
ID  India  and  the  Malay  Archipelago.  They  feed  on  fruit,  i'Ca9e34.j 
bark,  and  roots,  and  live  in  burrows  of  tbeir  own  construction. 
The  American  Porcupines,  Erithizontida,  are  typified  by  the 
Canadian  Porcupine,  Erithizon  dorsatus  (928),  but  also  include  the 
South -American  Tree -Porcupines,'  Synctheret,  or  Cortw/ou  (92B), 
etc.,  which  are  wholly  arboreal  and  have  long  prehensile  tails.  The 
Chinchillas  and  Viscachas  {Ckinckillid^) ,  celebrated  for  their 
beautiful  soft  fur,  include  Chinchilla  (906),  Lagidium  (908),  and 
Lagoatomut  (904).  The  Agutis,  Dasyprocla  (040-848),  and 
Pacas,  Ceelogent/s  (840),  represent  the  Dait/proctida ;  the  Cavies,  ^ 
Cavia  (834~-838),  to  which  belong  the  little  animals  k 


[Cnse  36.] 


3kuH  of  tha  Porcupine.  The  outer  part  of  the  bone  of  tUe  left  side  of  tlie 
lower  jaw  hns  been  removed  to  show  the  whole  len(5th  of  tlie  incisor  tooth. 

I,  incisor  teeth  i  piii,  premoliirs ;   rn,  molnra. 

Guinea-pigs,  together  with  the  Maras,  DoUchotis  (831—833),  and 
the  Capyhara,  Hydrochmrus  capybara  (847),  by  far  the  largest  of 
the  living  representatives  of  the  order,  constitute  the  CavUdte. 
The  Capybara  in  habits  is  somewhat  similar  to  the  Hippopotamus, 
being    thoroughly    aquatic,    and   feeding  on    water-weeds,  grass. 
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Sabbit,  £.  [^Oryclologui]  cunicultu  {ti\)  are  well-known  examples. 
Ochotona  (188—870)  consists  only  of  about  a  dozen  species;  they 
are  short-eared  little  animals,  known  as  Pikas  or  Calling-Hares,  from 
the  peculiar  piping  sound  they  make.  They  resemble  Guinea-pigs 
in  their  external  appearance,  and  are  natives  of  Northern  and 
Central  Asia  and  North  America. 


Order  VI.  UNGULATA. 
The  Hoofed  Mammals   constituting   this   group  are   referred 
to  in  a  aeparate  Guide,  and  need  not  therefore  be  mentioned  in 
this  place. 


Order  Vll.  SIRENIA,  or  Sea-Cows. 
(Fossil  Mammal  Gallery,  Geological  Department.) 
The  members  of  this  order  differ  strikingly  in  structure  from 
all  the  foregoing,  on  account  of  their  aquatic  habits  and  want  of 
hind-limbs.  Tfaey  have  rounded  heads,  very  small  eyes,  do  external 
ears,  a  pair  of  fore-6ippers,  capable  of  being  moved  in  all 
directions,  no  hind -limbs,  and  broad  flattened  tails,  placed 
horizontally  ;  while  the  skin  is  thick  and  nearly  hairless,  the  lips 
alone  being  covered  with  stiff  bristles. 

Most  of  their  bones  are  extremely  dense  and  heavy,  especially 
the  ribs;  of  the  hiud-hmbs  two  rudimentary  pelvic  bones,  but 
no  trace  of  true  limb-bones,  remain  in  the  existing  species.  The 
earlier  tail-vertebrse  have  well-marked  chevron-bones  attached 
to  their  lower  surfaces ;  and  in  one  genus  {Manatus]  there  are  only 
six  cervical  vertebne,  one  of  the  few  exceptions  to  the  general 
Mammalian  number  of  seven.  The  fore-limhs  are  developed  into 
flat  flippers,  not  showing  externally  any  trace  of  Angers. 

The  skull  is  of  peculiar  shape  and  structure,  the  front 
part  of  both  jawB  being  bent  downwards  nearly  vertically.  The 
molars  are  either  absent,  or  simple  square  teeth  with  transverse 
ridges,  suitable  for  chewing  water-weeds  and  other  vegetable 
suhstances.  The  opening  of  the  nose,  as  in  the  Elephants,  is 
placed  far  back  on  the  upper  surface  of  the  skull. 

Of  the  living  representatives  of  the  group,  the  Manatees 
{Manaltu)    have   about    twenty  molars   on   each   side,  of  which 
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discovered  during  the  voyage  of  the  '  Vega '  in  the  region  where 
it  lived.  A  nearly  perfect  skeleton  from  Bering  Island  is  placed 
in  the  case. 

The  Northern  Sea-Cow  was  more  than  twice  as  large  as  either 
the  Dugongs  or  Manatees,  attaining  a  length  of  about  25  feet;  but 
its  habits  were  similar. 

Fossil  Sirenians  are  known  as  far  back  as  the  Middle  Eocene 
pcnriod,  the  Eotherium  agyptiacum  having  been  found  in  Egyptian 
deposits  of  that  age.  In  later  times  the  members  of  this  order, 
such  as  Halitherium,  were  abundant  in  European  seas,  and  their 
remains  occur  fossil  in  considerable  numbers  in  Germany,  France, 
and  Italy,  as  well  as  in  the  bone-bed  of  the  English  Red  Crag. 
Remains  of  many  representatives  of  these  fossil  Sea-Cows  are 
exhibited. 

Order  VIII.  CETACEA,  or  Whales  and  Dolphins. 

(Ground-Floor.) 

The  large  size  of  so  many  members  of  this  group  renders  it 
impossible  that  they  can  be  exhibited  in  their  proper  serial  position, 
and  they  are  consequently  placed  in  a  special  annexe,  leading  out 
from  the  bird  gallery  on  the  ground-floor.  Moreover,  since  it  is 
almost  impracticable  to  preserve  the  skins  of  the  larger  Whales, 
owing  to  the  oil  with  which  they  are  saturated,  the  exhibition  of  these 
animals  is  effected  by  means  of  models,  casts,  skeletons,  and 
sketches. 

The  order  Cetacea  is  one  of  the  best  marked  and  most  natural 
of  all  the  larger  groups  into  which  the  class  Mammalia  is  divided. 
In  all  essential  characters,  by  which  Mammals  are  distinguished 
from  the  other  vertebrated  animals,  such  as  possessing  warm  blood, 
breathing  air  by  means  of  lungs,  bringing  forth  their  young  alive, 
and  nourishing  them  for  a  time  with  milk,  they  agree  with  the 
other  members  of  their  class;  the  striking  external  differences  being 
all  in  relation  to  their  adaptation  to  an  entirely  aquatic  mode  of 
life.  Their  external  form  is  fish -like,  the  body  being  spindle- 
shaped,  passing  into  the  head  usually  without  a  distinct  neck,  and 
tapering  behind  gradually  towards  the  extremity  of  the  tail, 
which  is  provided  with  a  pair  of  lateral,  pointed  expansions  called 
'^  flukes/'    forming  a   horizontally- placed   tpangular    propelling 
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abort,  high|  and  broad,  almost  spherical  in  fact.  The  nostrils  open 
upwards,  immediately  in  front  of  the  brain-case,  and  before  them 
is  a  more  or  less  horizontally  prolonged  beak,  extending  forwards 
to  form  the  upper  jaw  or  roof  of  the  mouth.  There  are  no  collar- 
bones (clavicles).  The  upper  arm-bone  or  humerus  is  freely 
movable  on  the  scapula,  or  blade-bone,  at  the  shoulder-joint; 
but  beyond  this  the  articulations  of  the  limb  are  imperfect,  flattened 
ends  of  the  bones  coming  in  contact  with  each  other,  with  fibrous 
tissue  interposed,  allowing  of  scarcely  any  motion.  The  two 
bones  of  the  fore-arm  (radius  and  ulna)  are  distinct  and  much 
flattened,  as  are  the  bones  of  the  hand.  There  are  usually  five 
fingers,  though  sometimes  the  first,  or  the  one  corresponding  to 
the  thumb,  is  wanting.  The  pelvis,  or  hip-bone,  is  represented  by 
a  pair  of  elongated  slender  bones,  suspended  below,  and  at  some 
distance  from,  the  vertebral  column,  in  the  region  of  the  loins. 
Since  these  bones  in  the  living  animal  are  concealed  in  the  flesh 
and  not  connected  with  the  spinal  column,  they  are  often  lost  in 
preparing  skeletons.  To  the  outer  side  of  these,  in  some  Whales, 
are  attached  small  bones  which  represent  the  bones  of  the  limb 
proper.  In  the  skeleton  of  the  Common  Rorqual  {Balanopiera 
muscuhis)  a  little  nodule  of  bone,  scarcely  larger  than  a  walnut, 
has  been  preserved ;  it  is  the  rudiment  of  the  thigh-bone  or  femur, 
and  the  only  trace  of  a  hind-limb  which  this  gigantic  animal 
possesses.  The  existence  of  these  rudimentary  structures  has 
an  important  bearing  upon  the  origin  and  past  history  of  Whales 
and  their  relationship  to  other  Mammals. 

Cetaceans  abound  in  all  seas,  and  some  species  are  inhabitants 
of  the  larger  rivers  of  South  America  and  Asia.  Their  organi- 
zation necessitates  passing  their  life  entirely  in  the  water,  as 
on  land  they  are  absolutely  helpless.  They  have,  however, 
to  rise  frequently  to  the  surface  in  order  to  breathe ;  and,  in  relation 
to  the  constant  upward  and  downward  movement  in  the  water 
thus  necessitated,  their  principal  instrument  o£  motion,  the  tail, 
is  expanded  horizontally,  unlike  that  of  a  Fish,  whose  movements 
are  mainly  in  straightforward  or  lateral  directions.  The  position 
of  the  nostrils  on  the  highest  part  o£  the  head  is  important  for  this 
mode  of  life,  as  it  is  the  only  part  of  the  body  the  exposure  of 
which  above  the  surface  is  absolutely  necessary.     The '^spouting,'' 
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The  great  commercial  value  of  the  oil  which  all  the  Cetacea 
yield,  and  the  special  products  of  certain  species,  such  as  whale- 
bone, spermaceti,  &c.,  cause  them  to  be  subject  to  unremitting 
persecution,  which  has  greatly  diminished  their  numbers,  and 
threatens  some  with  extermination. 

The  existing  members  of  the  order  are  separated  into  two 
suborders,  showing  important  structural  differences.  These  are 
the  Toothed  Whales  or  Odontoceti,  and  the  Whalebone- Whales 
or  Mystacoceti. 

Among  other  characters,  the  Toothed  Whales  have  uo  whale- 
bone, but  always  possess  teeth,  which  are  generally  numerous^ 
although  sometimes  few  and  rudimentary.  The  upper  portion  of 
the  skull  is  more  or  less  unsymmetrical,  and  there  is  an  organ  of 
smell.  The  two  halves  of  the  lower  jaw  come  in  contact  in  front 
by  a  6at  surface  of  variable  length,  constituting  a  true  symphysis. 
Several  pairs  of  ribs  are  connected  with  the  elongated  breast-bone, 
or  sternum,  by  means  of  cartilages,  which  are  often  ossified. 
The  blowhole  is  single,  the  two  nostrils  uniting  before  they  reach 
the  surface,  usually  in  the  form  of  a  transverse  crescent-shaped 
aperture  on  the  top  of  the  head. 

The  members  of  the  family  Physeterida  are  distinguished  by 
several  common  characters  of  the  skull  and  vertebral  column,  by 
never  having  functional  teeth  in  the  upper  jaw,  and  by  their  rib- 
cartilages  never  becoming  ossified. 

The  most  interesting  member  of  this  family  is  the  Sperm- 
Whale  or  Cachalot  {Physeter  macrocephalus) ,  of  which  a  model  has 
been  constructed  on  the  skeleton  of  a  specimen  cast  ashore  on 
the  coast  of  Caithness,  near  Thurso,  in  June  1863  (fig.  36).  It 
is  54  feet  long  (measured  in  a  straight  line) ;  this  being  about 
the  average  length  of  a  full-grown  specimen  of  this  animal, 
notwithstanding  statements  as  to  a  length  of  80  or  100  feet  being 
attained.  Cachalots  feed  chiefly  on  cuttlefishes,  and  are  some 
of  the  most  extensively  distributed  of  Cetaceans,  being  met  with, 
usually  in  herds  or  ^^  schools,'^  in  almost  all  tropical  or  subtropical 
seas,  and  occurring  occasionally  even  so  far  north  as  Shetland. 
The  oil  contained  in  the  great  cavity  of  the  skull  yields  "  sperma- 
ceti,^' used  in  the  manufacture  of  candles  and  of  ointments,  and 
the  thick  covering  of  blubber  enveloping  the  body  produces 
sperm-oil.      Hence  this  animal  has  long  been  the  subject  of  a 
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regular  chase,  by  which  its  numbers  have  been  greatly  diminiBhed. 
The  substance  called  "  ambergris,"  largely  used  in  perfumery,  is 
a  concretion  formed  in  the  intestines  of  the  Sperm -Whale,  but 
generally  found  floating  on  the  surface  of  the  seas  which  it  in- 
hibits ;  its  genuineiiess  is  attested  by  the  presence  of  fragments 
of  the  homy  beaks  of  the  cephalopods  on  which  the  Whales  feed. 
A  specimen  is  exhibited  in  a  small  glass  case  at  the  north-west 
comer  of  the  room. 

Nearly  allied  to  the  Sperm- Whale,  but  of  much  smaller  size, 
is  the  Lesser  Sperm-Whale,  Cogia  breviceps ;  the  skeleton 
exhibited  being  from  the  neighbourhood  of  Sydney. 

The  Beaked  Whales,  or  Ziphiina,  a  section  of  the  Phyxeterida, 
resemble  Sperm- Whales  in  having  no  upper  teeth  (or  if  present 
rudimentary  and  attached  only  to  the  giim),  but  differ  in  that  the 
lower  teeth,  instead  of  being  numerous,  are  reduced  to  one  or, 
rarely,  two  pairs.  These  are  situated  either  quite  at  the  front 
extremity  of  the  jaw,  as  in  Ziphiua  and  Hijperotidon,  or  near 
the  middle,  as  in  Metoplodon.  In  one  species  of  the  last-named 
genus  {M.  layardi),  from  the  South  Seas,  these  teeth  are  much 
elongated  and  flattened,  and  in  old  animals  (as  iu  the  skull 
exhibited  in  the  table-case)  curve  round  and  meet  over  the  upper 
jaw,  so  as  almost  to  prevent  the  mouth  from  opening.  This 
disposition  of  the  teeth  has  been  found  in  so  many  individuals 
that  it  must  be  normal,  and  not,  as  at  first  thought,  an  accidental 
peculiarity,  though  it  is  difiicuU  to  understand  how  it  is  consistent 
with  the  animal  obtaining  its  food. 

The  best-known  animal  of  this  group  found  in  the  British  seas 
is  the  Bottle-nose  (Hyperoiidon  rostratus).  In  the  young  of  both 
sexes  the  bony  crests  on  the  upper  surface  of  the  skull  are  small, 
and  in  females  they  remain  of  medium  size,  but  in  males  gradually 
increase  as  age  advances.  This  Whale  is  an  inhabitant  of  the 
northera  Atlantic,  and,  as  it  yields  both  spermaceti  and  oil  equal  in 
value  to  that  of  the  Sperin-Whalc,  it  is  now  the  object  of  a  regular 
*'  fishery." 

On  the  left  side  of  the  vestibule  leading  into  the  building  is  a 
case  containing  the  Freshwater  Dolphins,  or  Platanislida. 
Among  these  are  a  stufl^ed  specimen,  skeleton,  and  several  skulls  of 
the  Dolphin  of  the  rivers  of  India  (Piatamsta  gangelica),  which  has 
never  been  found  in  the  open  sea,  but  is  extensively  distributed 
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freshwater  Dolpbin,  Inia  geoffrensit,  from  the  Upper  Amazon  and 
its  tribntary  streams,  nnd  also  of  a  species,  Pontoporid  blainvillii, 
from  the  estuary  of  the  Rio  de  la  Plata,  of  very  small  size,  with 
long  and  slender  javs  and  the  most  numerous  teeth  of  any 
Mammal,  sometimes  as  many  as  60  on  each  side  of  each  jaw,  or 
240in  all.  Of  the  latter  species  a  coloured  model  is  also  exhibited. 
The  DelpkinidtE  form  a  numerous  group,  including  the  species 
tommonly  called  Dolphins  and  Porpoieies,  although  some  of  the 
lar^r   members   are   also    dignified   by   the  name    of   Whales. 


Fig.f 


The  Porpoise  {Phoeani 
Fig.  40. 


SkuU  of  the  Porpobe. 

Skeletons  of  some  of  the  species  are  exhibited,  and  also  stuffed 
■pedmens  or  papier-mache  models  of  others ;  and  a  series  of  casts 
of  heads  is  affixed  to  the  walls. 

Among  the  more  interesting  forms,  reference  may  be  made  to 
the  true  Dolphins  (i>e^Aini«),  which  are  found  in  considerable 
aboiidance  in  all  aeas,  and  are  some  of  the  smaller  members 
of  the  order,  none  exceeding  10  feet  in  length.  Their  food  is 
chiefly  fish,  for  the  capture  of  which  their  long,  pointed  beaks, 
irmed  with  numerous  sharp  teeth,  are  well  adapted ;  but  aome  also 
devour  crustaceans  and  shell-fish.     They  are  mostly  sociable,  and 
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specimeu  exhibited  was  captured  in  the  Yang-tse-kiang  river,  nearly 
a  thousand  miles  from  the  sea. 

Very  different  in  structure  and  habits  from  the  last  is  the 
*'  Grampus "  or  "  Killer, "  Orca  gladiator,  a  powerful  species 
with  numerous  formidable  teeth,  high,  pointed  back-fin, 
and  broad  rounded  flippers.  '^  Killers  '^  are  found  in  almost  all 
seas,  from  Greenland  to  Tasmania,  and  are  distinguished  from 
their  allies  by  their  ferocity,  being  the  only  Cetaceans  which 
habitually  prey  on  warm-blooded  animals ;  for  though  fish  form 
part  of  their  food,  they  also  attack  and  devour  Seals,  Porpoises, 
Dolphins,  and  combine  in  packs  to  hunt  and  destroy  full-sized 
Whales.  A  life-sized  model  of  a  female  caught  at  the  mouth  of 
the  Humber,  in  November  1885,  is  exhibited  near  the  north 
end  of  the  gallery,  and  alongside  the  skeleton  of  this  same  female. 

The  Irawadi  Dolphin,  Orcella  Jluminalis,  is  a  small  species 
found  in  the  Irawadi  river,  from  300  to  900  miles  from  the  sea, 
of  which  a  skeleton  is  exhibited. 

The  Beluga,  or  White  Whale,  Delphinapterus  leucas,  so  called 
from  its  almost  pure  white  colour,  and  about  12  feet  long,  is  abun- 
dant in  the  Arctic  seas,  and  extends  as  far  south  on  the  American 
coast  as  the  river  St.  Lawrence,  which  it  ascends  for  a  considerable 
distance.  On  rare  occasions  it  has  been  seen  on  the  coast  of 
Scotland.  It  has  no  back-fin.  A  model  made  on  the  skeleton 
is  exhibited. 

The  Narwhal,  or  Sea-Unicorn,  Monodon  monoceros,  resembles 
the  Beluga  closely  in  everything  but  its  teeth,  as  will  be  seen  by 
comparing  their  skeletons.  The  Narwhal  has  only  two  teeth  in  the 
adult  state,  both  of  which  lie  horizontally  in  the  upper  jaw.  In  the 
female  these  remain  permanently  concealed  within  the  bones  of 
the  jaw,  so  that  tiiis  sex  is  practically  toothless;  but  in  the  male, 
while  the  right  tooth  remains  similarly  concealed  and  abortive  (as 
shown  in  the  skeleton  by  removal  of  part  of  the  bone  which  covered 
it),  the  left  is  immensely  developed,  attaining  a  length  equal  to 
more  than  half  that  of  the  entire  animal,  projecting  horizontally 
from  the  head  in  the  form  of  a  cylindrical  or  slightly  tapering 
pointed  tusk,  with  the  surface  marked  by  spiral  grooves  and  ridges. 
In  very  rare  cases  both  teeth  are  fully  developed,  as  in  the  skull 
exhibited  near  the  skeleton.    Narwhals  inhabit  the  Arctic  regions. 
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where  tbey  are  tolerably  abuudant  and  gregarious^  and  feed  on 
various  cuttlefisbes,  small  iisfa^  and  crustaceans.  The  use  to  which 
they  put  the  tusk  (often  spoken  of  as  the  "  horn  ")  is  not  known. 
Three  separate  tusks  are  exhibited  on  the  wall  to  the  right  of  the 
entrance. 

Although  the  Whalebone  Whales  (Mystacoceti)  have  rudimentary 
teeth  developed  at  an  early  period  of  life,  these  soon  disappear^ 
and  their  place  is  occupied  in  the  upper  jaw  by  the  '^  whale-bone/^ 
which  consists  of  a  series  of  flattened,  horny  plates,  between 
three  and  four  hundred  in  number  on  each  side  of  the  mouth, 
placed  transversely  to  the  long  axis  of  th^  latter,  with  very  small 
interspaces.  Each  plate  or  blade  is  somewhat  triangular  in  form 
with  the  base  attached  to  the  palate,  and  the  point  hanging 
downwards.  The  outer  edge  of  the  blade  is  hard  and  smooth,  but 
the  inner  edge  and  tip  fray  out  into  long  bristly  fibres,  so  that 
the  roof  of  the  Whale's  mouth  looks  as  if  covered  with  hair.  The 
blades  are  longest  near  the  middle  of  the  series,  and  gradually 
diminish  towards  the  front  and  back  of  the  mouth.  Whalebone  (as 
seen  in  various  specimens  in  the  skulls  and  on  the  walls)  varies 
much  in  colour  in  different  species  of  Whales.  In  some  it  is 
almost  jet-black,  in  others  slate-colour,  horn-colour,  yellow,  or 
even  creamy  white.  In  some  the  blades  are  variegated  with  longi- 
tudinal stripes  of  different  hues.  It  differs  also  greatly  in  other 
respects,  being  short,  thick,  coarse,  and  stiff  in  some,  and  gi*eatly 
elongated  and  highly  elastic  in  those  species  (as  the  Greenland 
Right- Whale,  Balana  mysticetus)  in  which  it  attains  its  fullest 
development.  Its  use  is  to  strain  the  water  from  the  small 
marine  molluscs,  crustaceans,  or  fish  upon  which  these  Whales 
subsist.  In  feeding,  they  fill  the  immense  mouth  with  water 
containing  shoals  of  these  small  creatures,  and  then,  on  closing 
the  jaws  and  raising  the  tongue  so  as  to  diminish  the  cavity  of  the 
mouth,  the  water  streams  out  through  the  narrow  intervals  between 
the  hairy  fringe  of  the  whalebone-blades,  and  escapes  through  the 
lips,  leaving  the  living  prey  to  be  swallowed. 

Among  other  characters  by  which  the  Whalebone  Whales  are 
distinguished  from  the  Toothed  Whales,  may  be  mentioned : — The 
external  openings  of  the  nostrils  are  distinct  from  each  other,  and 
consist  of  a  pair  of  longitudinal  slits  on  the  top  of  the  head ;. 
the  two   sides   of  the  upper  part  of  the  skull  are  symmetrically 
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where  tbey  are  tolerably  abundant  and  gregarious^  and  feed  on 
various  cuttlefishes,  small  iisfa^  and  crustaceans.  The  use  to  which 
they  put  the  tusk  (often  spoken  of  as  the  "  horn  ")  is  not  known. 
Three  separate  tusks  are  exhibited  on  the  wall  to  the  right  of  the 
entrance. 

Although  the  Whalebone  Whales  (Mystacoceti)  have  rudimentary 
teeth  developed  at  an  early  period  of  life,  these  soon  disappear, 
and  their  place  is  occupied  in  the  upper  jaw  by  the  "  whale-bone/^ 
which  consists  of  a  series  of  flattened,  horny  plates,  between 
three  and  four  hundred  in  number  on  each  side  of  the  mouth, 
placed  transversely  to  the  long  axis  of  th^  latter,  with  very  small 
interspaces.  Each  plate  or  blade  is  somewhat  triangular  in  form 
with  the  base  attached  to  the  palate,  and  the  point  hanging 
downwards.  The  outer  edge  of  the  blade  is  hard  and  smooth,  but 
the  inner  edge  and  tip  fray  out  into  long  bristly  fibres,  so  that 
the  roof  of  the  Whalers  mouth  looks  as  if  covered  with  hair.  The 
blades  are  longest  near  the  middle  of  the  series,  and  gradually 
diminish  towards  the  front  and  back  of  the  mouth.  Whalebone  (as 
seen  in  various  specimens  in  the  skulls  and  on  the  walls)  varies 
much  in  colour  in  difierent  species  of  Whales.  In  some  it  is 
almost  jet-black,  in  others  slate-colour,  horn-colour,  yellow,  or 
even  creamy  white.  In  some  the  blades  are  variegated  with  longi- 
tudinal stripes  of  different  hues.  It  differs  also  greatly  in  other 
respects,  being  short,  thick,  coarse,  and  stiff  in  some,  and  gi'eatly 
elongated  and  highly  elastic  in  those  species  (as  the  Greenland 
Right- Whale,  BaUena  mysticetus)  in  which  it  attains  its  fullest 
development.  Its  use  is  to  strain  the  water  from  the  small 
marine  molluscs,  crustaceans,  or  fish  upon  which  these  Whales 
subsist.  In  feeding,  they  fill  the  immense  mouth  with  water 
containing  shoals  of  these  small  creatures,  and  then,  on  closing 
the  jaws  and  raising  the  tongue  so  as  to  diminish  the  cavity  of  the 
mouth,  the  water  streams  out  through  the  narrow  intervals  between 
the  hairy  fringe  of  the  whalebone-blades,  and  escapes  through  the 
lips,  leaving  the  living  prey  to  be  swallowed. 

Among  other  characters  by  which  the  Whalebone  Whales  are 
distinguished  from  the  Toothed  Whales,  may  be  mentioned : — The 
external  openings  of  the  nostrils  are  distinct  from  each  other,  and 
consist  of  a  pair  of  longitudinal  slits  on  the  top  of  the  head  ; 
the  two   sides   of  the  upper  part  of  the  skull  are  symmetrically 


WHALEBONE  WHALES.  7& 

where  they  are  tolerably  abundant  and  gregarious^  and  feed  on 
various  cuttlefishes^  small  iish^  and  crustaceans.  The  use  to  which 
they  put  the  tusk  (often  spoken  of  as  the  ^'horn  ")  is  not  known. 
Three  separate  tusks  are  exhibited  on  the  wall  to  the  right  of  the 
entrance. 

Although  the  Whalebone  Whales  (Mystacoceti)  have  rudimentary 
teeth  developed  at  an  early  period  of  life,  these  soon  disappear, 
and  their  place  is  occupied  in  the  upper  jaw  by  the  *'  whale-bone/^ 
which  consists  of  a  series  of  flattened,  horny  plates,  between 
three  and  four  hundred  in  number  on  each  side  of  the  mouth, 
placed  transversely  to  the  long  axis  of  the  latter,  with  very  small 
interspaces.  Each  plate  or  blade  is  somewhat  triangular  in  form 
with  the  base  attached  to  the  palate,  and  the  point  hanging 
downwards.  The  outer  edge  of  the  blade  is  hard  and  smooth,  but 
the  inner  edge  and  tip  fray  out  into  long  bristly  fibres,  so  that 
the  roof  of  the  Whale's  mouth  looks  as  if  covered  with  hair.  The 
blades  are  longest  near  the  middle  of  the  series,  and  gradually 
diminish  towards  the  front  and  back  of  the  mouth.  Whalebone  (as 
seen  in  various  specimens  in  the  skulls  and  on  the  walls)  varies 
much  in  colour  in  different  species  of  Whales.  In  some  it  is 
almost  jet-black,  in  others  slate-colour,  horn-colour,  yellow,  or 
even  creamy  white.  In  some  the  blades  are  variegated  with  longi- 
tudinal stripes  of  different  hues.  It  differs  also  greatly  in  other 
respects,  being  short,  thick,  coarse,  and  stiff  in  some,  and  gi*eatly 
elongated  and  highly  elastic  in  those  species  (as  the  Greenland 
Right- Whale,  Bakena  mysticetus)  in  which  it  attains  its  fullest 
development.  Its  use  is  to  strain  the  water  from  the  small 
marine  molluscs,  crustaceans,  or  fish  upon  which  these  Whales 
subsist.  In  feeding,  they  fill  the  immense  mouth  with  water 
containing  shoals  of  these  small  creatures,  and  then,  on  closing 
the  jaws  and  raising  the  tongue  so  as  to  diminish  the  cavity  of  the 
mouth,  the  water  streams  out  through  the  narrow  intervals  between 
the  hairy  fringe  of  the  whalebone-blades,  and  escapes  through  the 
lips,  leaving  the  living  prey  to  be  swallowed. 

Among  other  characters  by  which  the  Whalebone  Whales  are 
distinguished  from  the  Toothed  Whales,  may  be  mentioned : — The 
external  openings  of  the  nostrils  are  distinct  from  each  other,  and 
consist  of  a  pair  of  longitudinal  slits  on  the  top  of  the  head  y 
the  two   sides   of  the  upper  part  of  the  skull  are  symmetrically 
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where  they  are  tolerably  abundant  and  gregarious^  and  feed  on 
rarious  cuttlefishes^  small  tish^  and  crustaceans.  The  use  to  which 
they  put  the  tusk  (often  spoken  of  as  the  "  horn  ^')  is  not  known. 
Three  separate  tusks  are  exhibited  on  the  wall  to  the  right  of  the 
entrance. 

Although  the  Whalebone  Whales  (Mystacoceti)  have  rudimentary 

teeth  developed  at  an  early  period  of  life^  these  soon  disappear, 

and  their  place  is  occupied  in  the  upper  jaw  by  the  *^  whale-bone/^ 

which  consists  of  a  series   of  flattened,  horny   plates,   between 

three  and  four  hundred  in  number  on  each  side  of  the  mouth, 

placed  transversely  to  the  long  axis  of  the  latter,  with  very  small 

interspaces.      Each  plate  or  blade  is  somewhat  triangular  in  form 

with  the  base   attached   to   the   palate,   and  the  point  hanging 

downwards.     The  outer  edge  of  the  blade  is  hard  and  smooth,  but 

the  inner  edge  and  tip  fray  out  into  long  bristly  fibres,  so  that 

the  roof  of  the  Whalers  mouth  looks  as  if  covered  with  hair.     The 

blades  are  longest  near  the   middle  of  the  series,  and  gradually 

diminish  towards  the  front  and  back  of  the  mouth.     Whalebone  (as 

seen  in  various  specimens  in  the  skulls  and  on  the  walls)  varies 

much  in  colour   in  different  species  of  Whales.     In   some  it  is 

almost  jet-black,  in   others  slate-colour,  horn-colour,  yellow,  or 

€ven  creamy  white.     In  some  the  blades  are  variegated  with  longi- 

tudioal  stripes  of  different  hues.     It  differs  also  greatly  in  other 

aspects,  being  short,  thick,  coarse,  and  stiff  in  some,  and  greatly 

eloDgated  and  highly  elastic  in  those  species  (as  the  Greenland 

Bight- Whale,  BaUena  mysticetus)  in  which  it  attains  its  fullest 

development.     Its   use   is   to   strain    the   water  from  the  small 

marine  molluscs,  crustaceans,  or  fish  upon  which  these  Whales 

subsist.      In  feeding,  they  fill  the  immense  mouth  with  water 

containing  shoals  of  these  small  creatures,  and  then,  on  closing 

the  jaws  and  raising  the  tongue  so  as  to  diminish  the  cavity  of  the 

mouth,  the  water  streams  out  through  the  narrow  intervals  between 

the  hairy  fringe  of  the  whalebone-blades,  and  escapes  through  the 

lips,  leaving  the  living  prey  to  be  swallowed. 

Among  other  characters  by  which  the  Whalebone  Whales  are 
distinguished  from  the  Toothed  Whales,  may  be  mentioned : — The 
external  openings  of  the  nostrils  are  distinct  from  each  other,  and 
consist  of  a  pair  of  longitudinal  slits  on  the  top  of  the  head ;. 
the  two  sides   of  the  upper  part  of  the  skull  are  symmetrically 
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formerly  regularly  hunted  by  whalers  from  the  Basque  sea- 
ports of  France  and  Spain,  and  the  main  source  of  supply  of 
whalebone  and  oil  until  the  discovery  of  the  Greenland  Whale  in 
the  seventeenth  century.  It  became  extremely  rare,  but  owing  to 
the  diversion  of  the  whalers'  attention  to  the  larger  and  more 
profitable  Arctic  species,  it  has  again  become  rather  more 
numerous.  The  skeleton  of  a  male  specimen  obtained  from  the 
coast  of  Iceland  forms  the  basis  for  a  half-model  of  this  species,  A 
mass  of  united  neck-vertebrse,  dredged  from  the  bottom  of  the 
sea  near  Bridport,  in  1853«  probably  also  belongs  to  this  species. 
None  of  the  Bight- Whales  exceed  50  feet  in  length. 

The  cast  of  the  head  of  the  Pigmy  Whale,  Neobal^ena  awtralis, 
of  New  Zealand,  Australia,  and  South  America,  is  placed  on  the 
north  wall  of  the  building,  and  a  skeleton  near  by.  Besides 
peculiarities  in  the  form  of  its  bones,  this  species,  which  does  not 
exceed  25  feet  in  length,  is  distinguished  by  its  very  long,  slender^ 
elastic  whalebone,  which  is  nearly  white  in  colour,  with  a  dark 
external  border. 

The  Grey  Whale  of  the  North  Pacific,  Rhachianectes  glaucus,  of 
which  no  specimen  is  at  present  exhibited,  combines  the  small  head^ 
elongated  form^  and  narrow  flippers  of  the  Borquals  with  the 
smooth  throat  and  absence  of  the  back-fin  of  the  Right- Whales. 
It  is  an  exceedingly  rare  species.  The  whalebone  is  short  and 
yellow  in  colour.  The  two  front  ribs  are  fused  together,  and 
the  sternum  is  unusually  long  and  narrow. 

Anothergroup  isrepresented  by  the  Humpback  Whale  [Megaptera 
bOops),  a  species  likewise  at  present  unrepresented  in  the  exhibited 
series.  In  this  Whale  the  head  is  of  moderate  size,  and  the  whale^ 
bone-plates  are  short  and  broad,  the  neck-vertebrse  being  free. 
The  most  conspicuous  distinguishing  character  is  the  immense 
length  of  the  flipper,  about  one  fourth  of  that  of  the  entire 
animal.  It  is  on  account  of  the  low  rounded  form  of  the  back- 
fin,  that  these  Whales  are  called  "  Humpbacks  *'  by  the  whalers. 
They  have  a  wide  geographical  range. 

The  various  species  of  Rorquals,  Fin- Whales,  Fin-backs,  Finners 
or  Razor-backs,  as  they  are  variously  called,  some  of  which  are 
found  in  almost  every  sea,  constitute  the  genus  Balanoptera, 
characterized  by  the  comparatively  small,  flat,  and  pointed  head, 
with  the  throat  marked  by  longitudinal  pleats  capable  of  distention 
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to  form  a  pouch,  low  back-fin,  shorty  narrow,  and  pointed  flippers, 
with  but  four  fingers,  coarse  and  short  whalebone,  and  separate 
neck-vertebrse. 

Rorquals  are  ''  clipper-built  '^  Whales,  adapted  for  a  high  rate  of 
speed.  The  largest  is  Sibbald's  Rorqual  {B.  sibbaldi),  which 
grows  to  about  80  feet,  and  is  common  in  the  seas  between  Scot- 
land and  Norway.  Almost  of  equally  colossal  proportions  is  the 
Common  Rorqual  (B.  musculus),  found  throughout  the  North 
Atlantic  and  Mediterranean,  and  often  stranded  on  the  English 
coasts.  The  complete  skeleton  of  a  full-grown  animal,  68  feet 
long  measured  in  a  straight  line,  from  the  Moray  Frith,  Scotland, 
where  it  was  captured  in  1882,  shows  the  osteological  characters 
of  this  group  of  Whales,  even  to  the  small  pelvic  bone  and  rudi- 
mentary nodule  representing  the  femur  or  thigh-bone.  Upon 
this  skeleton  has  been  modelled  one  half  of  the  body  to  exhibit 
the  external  form.  The  whalebone  is  in  place  in  the  mouth,  and 
the  flukes  of  the  tail  and  the  dorsal  fin  are  also  preserved,  and 
suspended  on  the  wall  behind  the  specimen. 

Balanoptera  borealis,  Rudolphi's  Rorqual,  is  a  species  of  inferior 
size  to  the  last,  also  commonly  stranded  in  Oreat  Britain. 

In  a  table-case  near  the  large  Rorqual  are  exhibited  the  curious 
ear-bones  of  various  Whalebone  Whales,  together  with  a  few  of 
those  of  the  Toothed  Group.  Each  genus,  if  not  species,  can 
readily  be  distinguished  by  the  form  of  its  ear-bones. 


Order  IX.  EDENTATA,  or  Sloths,  Anteaters, 

AND  Armadillos. 

(Lower  Gallery,  Cases  67*  and  68.) 

The  Edentates  as  represented  by  the  Sloths,  Anteaters,  and 
Armadillos  of  South  and  Central  America  and  the  Pangolins  and 
Ant-Bears  of  the  Old  World  are  characterized  by  the  incomplete 
state  of  their  dentition,  teeth  in  many  cases  being  absent,  while 
when  present  they  are  always  composed  of  dentine  and  cement 
only  (without  enamel),  and  never  form  roots.  As  a  rule,  the  teeth 
are  of  a  simple  type,  more  or  less  completely  alike,  absent  from  the 
front  of  the  jaws,  and  without  milk-predecessors. 
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and  one  tooth  in  case  68  of  the  lower  Mammal  gallery.  Mylodon 
is  an  allied  genus.  In  the  earlier  Tertiaries  of  Patagonia  the 
species  are  much  smaller;  and  one  kind  has  certainly  existed 
within  the  human  period.  I 

The  Anteaters  {Myrmecophagida)  have  narrow  heads  with  long  [Case  68.^,  ' 

snouts^  to  accommodate  their  enormously  long  worm-like  tongues  ; 
their  tails  are  well  developed^  and  in  some  species  prehensile^  their 
toes  separate  from  each  other,  as  in  ordinary  Mammals^  and  the 
third  on  the  fore-foot  is  provided  with  a  huge  digging  claw.  Like 
the  Sloths,  they  are  all  natives  of  Tropical  America.  The  Great 
Anteater^  Myrmecophaga  jvbata  (1888)^  is  about  four  feet  in  length 
and  hasa  long  black  mane  along  its  back^athick  bushy  tail,  and  a  long 
narrow  head,  about  a  foot  in  length,  the  greater  part  of  which  is 
made  up  by  the  maxillary  bones.  There  are  no  zygomatic,  or 
cheek,  arches  to  the  skull,  little  biting-power  being  needed ;  the 
collar-bones,  or  clavicles,  are  exceedingly  rudimentary.  This 
Anteater  is  terrestrial  in  its  habits,  and  feeds  entirely  on  ants, 
which  it  catches  with  its  long  sticky  tongue,  after  having  torn 
open  their  nests  with  its  powerful  claws.  Much  smaller  are  the 
Tamandua,  Tamandua  iridactyla  (1387),  and  the  Two-toed  Ant- 
eater,  Cycloturus,  or  Cyclopes,  didactylus  (1388),  the  latter  bemg 
scarcely  larger  than  a  Rat.  Both  lead  an  entirely  arboreal  life 
and  have  the  tail  prehensile. 

The  Armadillos,  or  Dasypodida,  are  remarkable  for  the  thick 
plates  of  bone  with  which  their  bodies  are  covered,  forming 
immovable  shields  across  the  shoulders  and  hips,  the  centre  of  the 
back  being  protected  by  a  greater  or  less  number  of  transverse 
bands  of  plates,  joined  to  each  other  by  flexible  skin.  The  head 
and  tail  are  also  covered  by  a  mosaic  of  bony  plates;  but  the  belly 
and  inner  sides  of  the  limbs  are  clothed  only  with  soft  skin. 
The  fore-feet  have  a  variable  number  of  long  and  powerful  claws, 
but  the  hind-feet  always  carry  five  rather  small  claws.     In  all  the 

group  teeth  are  present,  generally  \^lo=^^  to  38  in  number, 
but  in  the  Giant  Armadillo  amounting  to  ^^25~^^  ^^  ^^' 
These  teeth  are  small  and  simple,  with  single  roots.  In  the 
genus  Tatusia  alone  a  set  of  double-rooted  milk-teeth  precedes 
the  simple  single-rooted  permanent  ones,  and  traces  of  a  milk- 
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whole  fore-limb  is  enormously  strengthened  to  support  the  huge 
<ligging-claws. 

The  largest  species  is  the  Giant  Armadillo^  Priodonies  ffigas 
(1381)>  measuring  more  than  two  feet  in  length;  while  the 
smallest,  rarest,  and  in  many  respects  the  most  interesting,  is  the 
Pichiciago,  or  Fairy  Armadillo,  Chlamydophortts  truncatus  (1377), 
which  has  the  outer  shield  attached  to  the  hip-bones  by  peculiar 
bony  processes.  It  leads  an  underground  life.  The  Three-banded 
Armadillos,  Tolypeute9  (1S73— 1374),  have  the  power  of  rolling 
themselves  up  into  perfect  balls,  like  Hedgehogs,  the  head 
and  tail  fitting  into  corresponding  notches  in  the  shield. 
Armadillos  are  ground-animals,  able  to  burrow  in  the  soil  with 
surprising  rapidity,  either  with  the  object  of  escaping  danger  or  in 
aearch  of  their  food,  which  consists  of  roots,  insects,  worms,  reptiles, 
and  carrion.  They  are  found  chiefly  in  the  warmer  parts  of 
Central  and  South  America,  although  a  few  range  southwards  into 
Patagonia. 

Fossil  Armadillos  are  numerous  in  the  Tertiary  deposits  of 
South  America,  many  belonging  to  existing  genera.  The  case 
contains  a  few  bones  and  illustrations  of  the  extinct  South  American 
family  Glt/ptodontida  (1389—1391),  some  of  the  members  of 
which  were  of  gigantic  size,  while  all  had  the  bony  shield  solid 
throughout.  Numerous  specimens  are  exhibited  in  the  palseonto- 
logical  gallery. 

Of  the  Old- World  Edentates,  the  Scaly  Anteaters,  or  Pangolins,  [Cise 
Manid<B  (1382—1388),  are  characterized  by  their  entire  want  of  67*.] 
teeth,  elongated  skulls  (which  are  without  cheek-arches),  slender 
Jaws,  and  long  powerful  tails,  of  which  the  vertebrae,  numbering 
from  28  to  46,  are  provided  with  large  chevron-bones.  The  breast- 
bone is  produced  backwards  nearly  to  the  pelvis,  and  the  retracting 
muscles  of  the  tongue  are  attached  to  its  hinder  part.  There  are 
no  clavicles.  Pangolins,  with  their  long  scaly  bodies  and  tails,  and 
their  short  legs,  look  more  like  Reptiles  than  Mammals.  Like  the 
Anteaters  they  are  toothless,  and  likewise  live  on  ants,  which  they 
^atch  with  their  tongues.  The  scales  may  be  looked  upon  as  hairs, 
or  rather  spines,  enormously  enlarged  and  dilated.  Their  long, 
strong,  and  broad  tails  form  part  of  the  protective  armour  when 
they  coil  themselves  up  into  balls  like  Armadillos,  and  are  used 

g2 
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appearance  not  unlike  that  of  a  piece  of  cane.  These  teeth  are 
preceded  by  a  set  of  minute  milk-teeth^  remnants  of  a  former 
functional  set^  which  show  indications  of  a  division  into  different 
groups^  such  as  premolars  and  molars.  The  cheek-arches,  or 
zygomata^  are  complete,  and  there  are  well-developed  collar-bones^ 
or  clavicles. 

The  Common  Ant-Bear,  Orycteropus  afer  (fig.  44),  is  an  animal 
of  about  the  size  of  a  Pig. 


Order  X.  MARSUPIALIA,  or  Marsupials. 
(Lower  Gallery,  Cases  69-70.) 

This  order  differs  by  numerous  and  important  anatomical 
characters  from  all  the  preceding  groups ;  and  there  is,  moreover,  a 
curious  parallelism  between  its  members  and  the  former,  in  that 
Marsupials  include  species  representative  of  the  herbivorous, 
carnivorous,  and  insectivorous  types  of  other  Mammals. 

The  females  of  most  Marsupials  possess  a  pouch  of  skin  on  the 
under  part  of  their  bodies,  which  gives  the  name  to  the  order.  In 
this  pouch  the  young,  which  are  in  a  very  imperfect  condition  when 
born,  continue  their  development,  clinging  at  first  firmly  to  the 
nipples,  and  using  the  pouch  for  a  long  time  afterwards  as  a 
place  of  refuge  until  able  to  take  care  of  themselves.  In  fact, 
functionally,  the  pouch  of  a  Marsupial  corresponds  to  the  nest 
of  a  bird. 

The  principal  characteristic  by  which  the  skeletons  of  Marsu- 
pials differ  from  those  of  all  the  previous  orders  is  the  presence  of  a 
pair  of  long  slender  bones,  attached  to  the  front  edge  of  the  pelvis. 
These  are  known  as  the  "marsupial  bones,^'  owing  to  their 
proximity  to  the  external  pouch  *.  In  their  skulls  the  Marsu- 
pials differ  from  other  Mammals  by  having  the  angle  of  the 
lower  jaw  much  bent  inwards,  and  forming  a  well-marked 
internal  process.  Teeth  are  always  present,  and  separable  into 
different  classes,  but,  with  the  exception  of  one  premolar,  not 
preceded  by  milk-teeth.     The  incisors  are  generally  unequal  in 

*  They  are  absent  in  one  genus  only,  ThyJacinus,  and  in  some  American 
Opossums. 
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group,  as  well  as  a  species  of  Tree-Kangaroo,  Dendrolagug 
(141 1  and  HI 2).  Very  curious,  too,  is  the  little  Musk-Kangamo, 
Hyptiprymnodon  moickalus  ( 1 422)  ■ 

In  Kaugaroos  aud  WallabieB  the  dental  formula,  when  fully 
developed,  is  1. 1,  C.  j^,  P.  +  M.g=34;  some  of  the  front  grinding- 
teeth,  however,  are  generally  lost  before  the  hinder  ones  are 
in  position. 

Fig.  A-',. 


Piirry's  WrtUabv  {Muo-oima  i>«rn,i). 

Numerous  fossil  remains  of  animals  allied  to  Kangaroos,  some 
as  large  as  a  Khinoceros,  have  been  found  in  the  superficial  deposits 
of  Australia,  among  which  may  be  specially  mentioned  the  huge 
THprolodon  ausiralia  (142E),  of  which  a  cast  of  the  lower  jaw  is 
exhibited  in  case  69.  A  fine  series  of  remains  is  shown  in  the 
palfEontological  gallery. 

The  Australian  Opossums  and  their  relatives,  collectively  known  [Cnse  70.1 
as  Fhalangers  (Phalangerida) ,  differ  from  the  Kangaroo  group  by 


The  Wombate,  Phascolomt/ida  (1383— IMS,  fig.  46),  are  rather  [Oiu 
clumsily-built  aaimaU,  somewhat  resembling  Marmots  ia  general 
form,  with  a  short,  rounded  head,  short  ears,  srarcely  any  tail,  and 
long  powerful  claws  with  which  they  dig  their  burrows.  There 
are  three  species,  very  similar  externally,  distributed  over  the 
whole  of  Australia  and  Tasmania,  aud  living  on  roots  and  other 
vegetable  food.  They  often  exceed  100  lb.  in  weight,  and  are 
valued  as  food. 

Fip.  w. 


Tlif  Comtliou  Wdiiibat  {Phaaiuhmi/e  m-ainm). 

Wombats  are  the  only  Marsupials  with  rootless  teeth  and 
an  equal  number  of  incisors  in  each  jaw,  their  dentition  being 
I.  \,  C.  g,  P.  +  M.  ^  =  ^4.  The  incisors  are  large  and  cutting, 
with  the  enamel  confined  to  the  front  surface,  as  in  Rodents. 
The  cheek-teeth  are  strongly  curved,  and  composed  of  two  parallel 
lobes  each.  The  general  form  ia  stout  and  squat,  and  the  tail 
rudimentary,  consisting  of  only  from  8  to  12  vertebi-ie,  while  the 
Phalangers  have  from  25  to  31,  The  hind-feet  show  a  slight 
tendency  towards  the  Kangaroo- structure. 

The    Bandicoots,    Peramelida,   are    the    first    examples    of   the  [Cxse  TO.] 
"  polyprotodont "  carnivorous  dentition,  that   is  one  with  many 
incisors  in  the  lower  jaw,  and  with  the  lower  and  upper  canines 
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resembles  that  of  one  of  the  Dog  tribe.  Its  dentition  is  I.  ^,  C.  \, 
P.  +  M.  ^  =  46^  the  teeth  being  sharp  and  cuttings  and  well  suited 
to  its  predatory  habits.  The  feet  are  like  those  of  a  Wolf,  and 
the  marsupial  bones  are  represented  by  cartilages.  Externally  the 
Thylacine  is  remarkably  like  a  striped  Wolf.  For  a  long  time  it 
was  the  bane  of  the  Tasmanian  settlers,  owing  to  the  havoc  it 
created  among  their  sheep;  but  it  has  now  been  nearly  exterminated, 
and  at  no  distant  period  will  be  quite  extinct.  No  Thylacines 
now  live  on  the  continent  of  Australia^  but  their  fossil  remains 
have  been  found  in  bone-caves  in  New  South  Wales.  ' 

The  second  largest  member  of  the  family  is  the  well-known 
Tasmanian  Devil,  Sarcophilus  ursinus  (1482)^  which  has  earned  its  | 

English  name  by  its  untamable  disposition  and  the  damage  it 
does  to  poultry  and  game. 

The  Native  Cats,  or  Dasyures  (1477—1481),  are  small  animals 
of  about  the  size  and  proportions  of  a  Cat.  They  are  wholly 
carnivorous,  living  on  eggs,  small  birds,  mammals^  and  insects, 
and  thus  corresponding  in  their  habits  to  the  Weasels,  Martens, 
and   other   small    placental    Carnivora;     while   the   still   smaller  } 

species  of  Phascologale  (1470—1474)  and  Sminthopsis  (1476), 
which  range  from  the  size  of  a  Rat  to  that  of  a  Mouse,  and 
live  on  insects,  worms,  &c.,  represent  the  placental  Insectivora. 
Their  teeth  are  numerous,  small,  and  covered  with  sharp  pointed 
cusps. 

The  Banded^  or  Marsupial,  Auteater,  Myrmecobius  fasciatus 
( 1 468),  is  one  of  the  few  Mammals  marked  with  cross-bars.  About 
the  size  and  shape  of  a  Squirrel,  it  has  a  long  pointed  snout  and 
extensile  tongue,  with  which  it  catches  ants  and  other  small  insects. 
It  is  a  native  of  Western  Australia,  and  remarkable  for  the  large 
niimber  of  its  teeth,  the  dentition  being  I,  §,  C.  |,  P.  -f-  M.  Ij 
=  54.     The  teeth  are  small  and  sharply  cusped. 

The  American  Opossums,  or  Didelphyida,  resemble  in  their 
dentition  the  Dasyurid^e,  and  in  the  structure  of  their  feet  the 
Phalangers,  the  first  hind-toe  being  opposable  to  the  other  toes,  and 
so  forming  a  posterior  pair  of  hands.  The  dental  formula  is  I.  |, 
C.  \,  P.  +  M.  f  =  50. 

The  species  of  American  Opossums  are  numerous ;  but  in  no 
family   of   equal    extent    are    there    so    few    diflferences    in    the 
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carry  their  yoimg  on  the  back  (fig.  48^  No.  1460),  the  latter 
using  their  prehensile  tails  by  twisting  them  round  that  of  their 
mother. 

The  Yapock  or  Water-Opossum^  Chironectes  minimus  (1447)> 
differs  from  other  Opossums  in  having  its  toes  webbed  like  those 
of  an  Otter ;  it  is  wholly  aquatic  in  its  habits^  and  lives  on  water- 
beetles  and  crustaceans.  Its  colour  is  of  a  general  ashy-grey^  with 
five  or  six  broad  slaty-brown  bands  across  the  back^  standing  out 
in  high  relief  against  the  ground-colour  of  the  body. 

Fossil  remains  of  Opossums  are  of  special  interest,  on  account 
of  being  found  in  the  Eocene  deposits  of  England  and  France. 
These  fossils  consist,  however,  chiefly  of  lower  jaws,  so  that  it 
is  by  no  means  easy  to  tell  their  exact  relations  to  their  modern 
representatives. 

The  family  Notoryctidte  consists  of  a  single  and  remarkable 
animal  inhabiting  the  sandy  deserts  of  the  centre  of  Australia,  the 
Marsupial  Mole,  Notary ctes  typhhps  (1443).  This  little  animal 
bears  very  much  the  same  relation  in  its  structure  and  habits  to  the 
other  Marsupials  that  the  Moles  and  Golden  Moles  (pp.  30  &  31) 
do  to  the  other  Insectivora,  and  the  Mole-Bats  (p.  58)  present  to 
other  Rodents.  It  lives  chiefly  underground,  burrowing  in  the 
sandy  soil,  and  feeding  on  worms,  grubs,  &c.  Its  snout  is  provided 
with  a  peculiar  naked  pad  or  shield  with  which  it  forces  its  way 
through  the  earth ;  the  tail  is  short  and  entirely  naked ;  the  eyes 
are  practically  aborted,  as  also  are  the  ears ;  and  the  fore-feet,  with 
which  it  burrows,  are  modified  somewhat  in  the  same  way  as  are 
those  of  the  Golden  Moles  {Chn/sochloris).  The  third  and  fourth 
toes  bear  large  digging  claws,  while  those  of  the  other  three  are 
small  and  slender. 

The  skeleton  of  this  little  animal,  exhibited  in  case  70,  is 
remarkable  for  its  generally  Mole-like  structure,  powerful  fore-limb, 
with  its  stout  and  highly  ridged  humerus,  the  united  neck- 
vertebrse,  the  first  and  the  seventh  being  alone  free,  and  for  the 
peculiar  roofing-in  of  the  sacrum  by  the  expansion  of  the  processes 
of  the  sacral  vertebrae.  The  teeth  vary  slightly  in  number,  but  the 
ordinary  formula  appears  to  be; — I.  ^,  C.  \,  P.  +  M.  f  =  40. 

A  second  South  American  group  is  now  represented  by  the  living 
genus  CtBTiolesteSy  referred  to  the  family  EpanorthidcBy  of  which 
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flattened  saucer-like  teeth  in  each  jaw^  which  are  afterwards  shed  and 
replaced  by  horny  plates.  There  are  19  vertebra  in  the  trunks 
well-marked  sternal  ribs^  and  a  pair  of  large  marsupial  bones 
placed  on  the  pelvis. 

The  two  families  of  the  order  differ  in  many  important  respects^ 
especially  in  the  shape  of  the  skull.  The  Duck-billed  Flatypusj 
or  Platypus,  Omithorhynchus,  has  a  broad,  flat  expansion,  forked 
in  front,  which  supports  the  beak,  and  in  which  first  the  teeth 
and  then  the  horny  plates  are  implanted;  while  in  the  Spiny 
Anteaters,  Echidna  (fig.  49) ,  the  snout  is  long,  narrow,  and  tooth- 
less, and  forms  merely  a  long  tube  for  the  lodgment  of  the  tongue,  as 
in  the  true  Anteaters.  In  Froechidna  bruijnii  from  New  Guinea,  of 
which  a  skeleton  is  mounted,  the  snout  is  nearly  twice  as  long  as 
the  brain-case,  and  very  much  curved  downwards,  but  in  the 
common  Echidna  it  is  shorter  and  curved  upwards. 

In  both  families  the  fore-limbs  are  more  powerfully  developed 

Fig.^O. 


The  Egg  of  H  Spiny  Anteater,  or  Echidna ;  nat.  size. 

than  the  hind  pair,  the  humerus  especially  being  exceedingly  thick, 
and  provided  with  large  ridges  for  the  attachment  of  muscles. 

Monotremes  lay  eggs  and  the  Echidnas  have  a  breeding-pouch, 
but  the  mode  of  incubation  is  not  yet  satisfactorily  known.  They 
are  without  true  nipples,  the  milk  exuding  from  groups  of  pores  in 
the  skin.  The  males  are  provided  with  horny  spurs  on  the  heels, 
connected  with  a  small  gland  on  the  back  of  the  thigh.  The 
temperature  of  the  blood  is  lower  than  that  of  other  Mammals, 
observations  having  shown  that  in  Echidna  it  stands  only  at 
about  78°,  some  20°  lower  than  that  of  Man,  and  about  30° 
below  that  of  the  average  of  Birds. 

The  Spiny  Anteaters,  Echidnida^  are  characterized  by  the  long 
narrow  snout,  small  mouth,  long  worm-like  tongue,  want  of  teeth 
of  any  sort,  rudimentary  tail,  free  toes  with  stout  digging  claws, 
and  spiny  porcupine-like  coats.     This  family  contains  Echidna 
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from  its  structure,  is  entirely  aquatiCj  feeding  on  other  wster- 
animals,  for  which   it  searches  in  the  mud  in  the  same  i 


The  Temporary  Upper  Teeth  of  the  Duck-billed  Platypus. 

«B  a  duck.      Like   the  Spiny  Antcater,  it  is  a  native  both  of 
Australia  and  Tasmania,  but  has  not  been  found  id  New  Guinea. 
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PllEFACE. 


Although  there  are  a  few  specimens  which  have  been  in  the 
Museum  for  manj  years,  the  collection  of  Domesticated  Animals 
is  mainly  of  quite  recent  origin.  The  importance  of  the  study  of 
Domesticated  Animals  to  the  scientific  naturalist  is  indicated  in  the 
following  extract  from  the  works  of  Professor  Ernst  Haeckel : — 

''Wild  animals  and  planto,  one  year  after  another,  appear 
approximately  in  the  same  form,  and  thus  give  rise  to  the 
mistaken  doctrine  of  the  constancy  of  species ;  domesticated 
animals  and  plants,  on  the  other  hand,  display  great  changes 
within  a  few  years.  The  perfection  attained  by  breeders  and 
gardeners  in  the  art  of  selection  enables  them  to  produce 
entirely  new  forms  in  a  short  time.  For  this  purpose  it  is 
only  necessary  to  keep  and  propagate  the  animal  or  plant 
under  special  conditions,  when,  after  a  few  generations,  new 
species  may  be  obtained,  differing  from  the  original  form 
in  a  much  higher  degree  than  do  many  wild  species,  or  even 
genera,  from  one  another.  The  importance  of  this  fact  cannot 
be  over-estimated  in  connection  with  the  origin  of  species." 

The  interest  of  the  collection  to  breeders,  fanciers,  and  the  public 
generally  is  self -apparent. 

The  present  Guide-book,  which  has  been  written  by  Mr.  Lydekker, 

includes  the  whole  of  tlie  collection  of  Domesticated  Animals,  other 

than   Horses  and  Asses ;    these  latter  forming  the  subject  of  a 

separate  work. 

R.  BOWDLER  SHARPE, 

Assistant  Keeper^  Department  of  Vertebrate  Zoology. 

British  Museum  (Natural  History), 

Cromwell  Road,  London,  S.W. 
May,  1908 
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A  GUIDE 


TO 


DOMESTICATED    ANIMALS 

(OTHER    THAN    HORSES). 


n  f\     foH    ^^^  Domesticated  Cattle  of  Earope  are  in  most 

C  ttl  ^^   descended    from   the    extinct    black  Wild 

•  Ox  or  Aurochs  {Bos  taurus  primigmius),  which 

survived  in  Poland  till  the  middle  of  the  16th  century.  The  earliest 
domesticated  breed  in  Great  Britain  is  the  Celtic  Shorthorn  (com- 
monlj  called  B.  longifrons),  of  which  the  remains  occur  in  Pre- 
historic and  Roman  deposits.  The  White  Cattle  of  Chillingham, 
Chartlej,  and  certain  other  British  parks  have  been  regarded  as 
truly  wild  animals  ;  but  their  colour  is  alone  sufficient  to  indicate 
that  thej  are  the  semi-albino  descendants  of  domesticated  breeds. 
In  addition  to  these,  the  more  important  native  breeds  met  with 
in  the  British  Islands  are  the  Shetland,  Highland,  Pembroke  or 
Welsh,  Kerry,  Polled  Angus,  Ayrshire,  Galloway,  Polled  Suffolk, 
Devon,  Hereford,  Long-horn,  and  Short-horn.  The  Jersey,  Guernsey, 
and  Alderney  breeds  have  been  introduced  from  the  Channel  Islands. 
Among  Continental  breeds,  the  long-horned  and  fawn-coloured 
Hungarian  Cattle,  which  range  through  Turkey  into  Western  Asia, 
and  the  whitish,  long-homed  Podolian  Cattle  of  Poland  and  North 
Italy,  characterised  by  the  height  of  their  fore-quarters,  show 
evident  signs  of  affinity  with  the  Aurochs  in  the  black  "points" 
of  the  adult  balls.  The  cows  and  calves,  on  the  other  hand,  are 
wholly  white. 

European  Cattle  have  been  introduced  into  America,  Australia, 
New  Zealand,  etc.,  where  they  have  become  half-wild.  In  South 
America  the  Niatu,  or  Snub-nosed  Cattle,  form  a  very  remarkable 
breed. 
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Chartley  Cattle,  which  are  evidently  of  the  Lon;^-horn  type,  iato  line 
with  the  Pembroke,  and  thus  with  the  Chillingham  breed.  They 
are,  in  fact,  albinos  of  that  section  of  Pembrokes  which  has  given 
rise  to  the  Long-horns,  just  as  tlie  Ohillinghanis  arc  derived  from 
albinos  of  the  typical  mountainous  Pembroke  breed.  The  tendency 
to  black  brindling  in  strawberry-roan  Long-horns  is  doubtless  a 
throw-back  to  the  ancestral  colour,  the  normal  roan  or  red  being 
easily  derived  from  the  black  Pembroke,  as  is  exemplified  by  several 
local  strains  of  that  breed,  and  likewise  by  the  red  ear^,  which,  as  the 
result  of  selection,  formerly  characterised  the  Ohillingham  breed. 

The  normal  black  Pembroke  breed  is  at  present  represented  in 
the  collection  by  the  mounted  head  of  an  ox. 

rii  »f  1  ^^^  ^^  ^^  small  remnant  of  the  herd  of  White 

i/r  tiM  Cattle  which  had  been  maintained  since  the  year 
Park  Cattle,  ^g^g  ^  Chartley  Park,  Staffordshire,  was  acquired 
a  few  years  ago/by  the  Duke  of  Bedford  and  transported  to  Woburn 
Park.  Soon  after  the  arrival  of  the  herd  at  its  new  home  in  1906  two 
of  the  cows  died  from  tubercle,  when  their  skulls  were  presented  by 
the  Duke  to  the  Museum,  where  they  are  now  exhibited  on  the  top  of 
one  of  the  Cattle  cases.  As  may  be  seen  by  comparison  with  those 
of  other  breeds  exhibited  on  and  in  the  same  case,  the  Chartley 
skulls  differ  widely  from  the  type  characteristic  of  the  Chillingham 
and  Pembroke  breeds  in  the  setting-on  and  shape  of  the  horns,  and 
come  much  nearer  in  this  respect  to  the  Hereford,  Devon,  and 
Long-horn  breeds,  all  of  which  are  probably  more  or  less  nearly 
related.  The  horns,  for  instance,  are  not  set  upon  the  very  topmost 
ridge  of  the  skull,  but  somewhat  below  this ;  and  instead  of  being 
directed  upwards  in  the  pitchfork  style  characteristic  of  the  Chilling- 
hams  and  Pembrokes,  bend  downwards  and  inwards  in  the  Long-horn 
and  Hereford  fashion.  Moreover,  although  the  horns  are  somewhat 
darker  at  their  terminations  than  elsewhere,  they  do  not  show  the 
well-defined  black  tips  characteristic  of  the  Chillingham  and 
Pembroke  type.  So  far  as  their  skulls  and  horns  are  concerned, 
the  Chartley  Cattle  appear  to  be  more  nearly  related  to  the  Long -horn 
and  Hereford  breeds  than  to  the  Chillingham,  Pembroke,  and 
Short-horn  strains.  On  the  other  hand,  the  Chartley,  like  the 
Chillingham  Cattle,  exhibit  a  marked  tendency  to  throw  back  to  a 
black  type  ;  and  a  cow  and  her  calf  among  the  survivors  of  the  herd 
sent  to  Woburn  were  wholly  black.  Now  black  is  not  to  be  met 
with  (at  all  events  normally)  either  among  the  Devons,  Herefords, 
or  Long-horns ;   red  being  characteristic  of  the  two  former,  while 
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strawberry-roan,  or  bay,  ib  prevalent  in  the  latter.  The  probable 
origin  of  the  Chartley  Cattle  from  a  special  branch  of  the  Pembroke 
is  alluded  to  in  the  paragraph  devoted  to  that  breed.  In  addition 
to  the  two  skulls  mentioned  above,  the  breed  is  represented  in  the 
collection  by  the  moanted  head  of  a  cow,  also  presented  by  the 
Dake  of  Bedford  in  190C. 

HI   hi     H     "^^  Highland  breed,  which  ia  nearly  related  to  the 

J*     .  Pembroke,  although  generally  bay  or  fawn  in  colour 

instead  of  black,  is  represented  in  the  collection  by  the 

head  of  the  bull  'Sconacb  Ruadh,'  presented  by  Mr.  J.  H.  Leigh 

in  1<J03. 

_  .  The  Cattle  of  Kerry,  together  with  other  Irish 
Kerry  l^atue.  niounteiu-breeds,  are  related  to  the  Pembroke  and 
Highland  Cattle  and  to  the  white  Park  breeds,  with  which  they 
agree  in  the  form  and  colour  of  their  horns,  and  their  Boft,  unctuous, 
orange  skins.  They  are  generally  black,  with  a  whitish  line  along 
the  spine,  this  light  dorsal  streak  being  a  feature  common  to  tlie 
Spanish  Fighting  Bull  and  the  extinct  Aurochs.  The  Dexter- 
Kerry,  which  may  be  red,  is  an  improved  breed,  taking  its  name 
from  an  agent  to  a  former  Lord  Hawarden  ;  the  light  dorsal  streak 
is  lost. 

The  latter  breed  ia  represented  in  the  collection  by  the  mounted 
skin  of  a  bhtck  ox,  purchased  in  1900,  and  also  by  the  head  of  a 
red  cow  (a  prize-winner),  presented  by  Mra.  Lentham  in  1903. 

_  .  The  Sliort-horn  breed  is  represented  by  the  replica 

'  of  a  miniature  model  of  a  Holderness  ox,  made  by 
G.  Garrard,  A.R.A.,  In  1800,  showing  the  form  of  this  breed  more 
than  a  century  ^o.  The  original  is  in  the  possession  of  the  Duke 
of  Bedford.  There  are  also  three  mounted  heads  of  bulls.  The  fintt 
of  these  is  '  Duke  of  Tregunter '  (Herd-book,  No.  26,021),  presented 
by  the  Short-bom  Society  in  190G.  This  celebrated  bull,  which 
was  bred  by  Sir  K.  Gunter  in  18G7,  was  the  son  of  'Duke  of 
Wharfdale  3rd,'  and  a  typical  example  of  the  'Bates'  struin. 
When  five  months  old,  it  was  sold  for  £525.  The  second  head  is 
that  of  'Knight  of  the  Shire'  (Herd-book,  No.  20,552),  a  son  of 
'  Commander-in-Chief,'  and  bred  by  Mr.  T.  C.  Booth  in  1867. 
This  bull,  which  sold  for  £1,323  as  a  calf,  was  a  fine  example  of 
the  'Booth'  strain.  This  specimen  was  likewise  presented  by  the 
Short-bora  Society  in  1906.  The  third  head  ia  that  of  'Scottish 
Archer,'  a  bull  owned  by  Lord  Middlcton,  the  donor  of  the 
specimen. 
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The  prevalence  of  bay  and  strawberrj-roan,  mingled  with 
white,  in  Short-horns  (which  are  evidently  derivates  from  the 
Aurochs-Pembroke  type)  indicates  how  the  same  colour  may  have 
been  evolved  in  the  case  of  Herefords  and  Long-horns  from  the 
black  Pembroke. 

.  The  Long-horn  breed,  which,  as  mentioned   above, 

^'        appears  to  be  related  to  the  Chartley»  and  thus  to  the 

norns.  Pembroke  breed,  is  represented  in  the  collection  by  a 
replica  of  a  miniature  model  of  a  Leicester  Long-horn  Ox,  made  by 
G.  Garrard,  A.R.A.,  in  1800,  which  shows  the  form  of  this  breed 
more  than  a  century  ago.  The  original  is  in  the  possession  of  the 
Duke  of  Bedford.  Also  by  the  mounted  head  of  a  bull  bred  in  the 
Isle  of  Man,  and  presented  in  1907  by  Mr.  G.  C.  Bacon,  and 
another  of  a  cow,  from  Norfolk,  presented  by  Mr.  E.  Tingey 
in  1903. 

«  J     Of  these  breeds  the  collection  includes  a  replica  of  a 

U6V0DS  Slid 

miniature  model  of  a  Devon  cow,  made  by  G.  Garrard, 
HererordS.      ^  rj^^^  \^  jgoo,  ^^hich  is  of  interest  as  showing  the 

form  of  this  breed  more  than  a  century  ago.     The  original  is  in  the 
possession  of  the  Duke  of  Bedford. 

There  is  also  the  mounted  head  of  an  Ox  of  the  same  breed,  and 
likewise  one  of  a  Hereford  Ox ;  the  one  purchased  in  1900  and  the 
other  in  1901. 


The  Polled,  or  Hornless,  breeds  are  represented   in  the 
collection  by  the  mounted  head  of  a  Red  Polled  Ox  from 
Cattle.     Norfolk,  presented  by  Mr.  F.  Crisp. 


Polled 


Of  the  Jersey  breed  the  Museum  possesses  the  head  of  the 
Cii\  ^^^  'Viceroy'  (Herd-book,  No.  6102),  presented  in  1901 
l^atue.  |jy  j^j.^  Edwin  Brough,  the  owner  and  breeder.  As 
mentioned  later,  Jersey  Cattle  present  a  certain  approximation  to 
the  Spanish  fighting  breed. 

^  One  well-known  breed  is  represented  by  a  miniature 

oome  model   of    a    Friburg  or    Simmenthal    Bull  from 

l/Ont  nenLai    ginimenthal,  in  Switzerland,  which  was  purchased  in 

1901.  This  breed,  which  has  many  of  the  characters 
of  the  Short-horn,  but  with  the  body  and  neck  longer,  is  an 
ancient  one  probably  derived  directly  from  the  Aurochs.  The 
colour  may  be  either  black  and  white  or  fawn  and  white. 
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A  nearly  allied  breed  U  repreeented  in  the  collection  by  a 
miniature  model  of  an  Allgau  bull,  fioin  Hungary,  which  was 
purchased  in  1901. 

Although  there  are  at  present  no  examples  in  the  Museum, 
reference  may  be  made  to  the  black  and  white  or  brown  and  nhite 
Dutch  Cattle,  which  seem  to  approsimate  to  the  Ayrshire  breed,  and 
have  Bprend  from  Holland  over  a  large  part  of  Germany.  They  are 
regarded  as  diru^t  deecendantB  of  the  Aurochs. 

In  the  Volhynian  province  of  Poland  occurs  a  breed  resembling 
in  general  characters  the  ordinary  bliick  and  white  or  chestnut  aud 
white  cattle  of  Western  Continental  Europe.  In  a  very  considerable 
percentiige  of  these  cattle  (whether  the  dark  areas  are  black  or 
chestnut)  a  broad  and  uninterrupted  wliite  stripe  runs  along  the 
whole  length  of  the  spinal  region  ;  the  rest  of  the  body  being  pied 
in  the  ordinary  manner.  This  white  dorsal  line  gives  to  those 
individuals  in  which  it  occurs  a  unicjiieand  unmistakable  appearance, 
this  peculiar  type  of  colouring  being  apparently  less  common  in  the 
Dutch  breed,  in  which,  however,  it  may  sometimes  be  seen.  As 
already  mentioned,  the  Aiirccha  (which  sun'ivcd  to  a  later  date  in 
Poland  than  elsewhere)  is  known  to  have  had  a  light  dorsal  stripe  in 
its  otherwise  black  coat,  a  trace  of  this  being  noticeable  in  some  of 
the  black  Spanish  fighting  bulls.  If  the  doniesticiited  cattle  of 
Poland  be  the  descendants  of  the  wild  race,  it  seems  probable  that, 
with  the  development  of  partial  albinism,  the  light  doi-xal  line  of  the 
aneestml  form  would  t>e  the  first  area  to  turn  white  ;  and  that  this 
white  stripe  would  have  a  strong  tendency  to  persist  in  the  breed, 
even  when  a  further  advance  towards  albinitrui  is  displayed  by  the 
replacement  of  the  black  areas  by  chestnut.  In  the  form,  colouring, 
and  direction  of  their  hcims  the  Polish  Cattle  are  essentially  Aurochs- 
like,  and  in  the  prevalence  of  the  whit«  dorsal  band  appear  to 
present  further  evidence  of  near  kinship  with  the  ancestral 
Wild  Ox. 

Very  different  to  any  of  tlie  above  are  the  largo  pale-coloured 
and  long-homed  Podolian  and  Hungarian  Cattle.  The  latter  are 
represented  by  a  miniature  model  of  the  Hmigariau  bull, '  Hunyadi,' 
bred  at  Meszbcgyes,  as  well  as  by  the  model  of  a  second  bull  of  the 
same  type. 

These  models  (which  were  acquired  by  pureliape)  show  that  in  the 
bulls  of  this  breed  the  general  drab  colouring  is  relieved  by  black 
raarkiuKs  round  the  eyes,  and  on  the  muzzle,  dewlap,  and  other 
parts  of  the  head  and  body.  In  the  oxen,  on  the  other  hand,  as 
represented  by  a  fine  head  e:thihited  in  the  wall-case  and  purchased 
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about  1840,  and  likewise  in  the  cow,  the  whole  head  and  body  is 
uniformly  whitish  or  drab.  The  retention  of  the  dark  *  points  '  in 
the  adult  bulls  affords,  in  all  probability,  decisive  evidence  of  the 
descent  of  the  breed  from  the  Aurochs. 

«  .  ,  Spanish  Cattle,  of  which  three  types  are  recognised, 
*^.  namely,  the  Northern  Gallego  (Aragon)  and  Navarra 
breeds,  the  Central  or  Castilian  breed,  and  the  Southern 
or  Andalucian  type,  are  represented  in  the  collection  by  a  black 
Fighting  Bull,  the  gift  of  Mr.  Farquharson  Johnston,  as  well  as  by 
two  mounted  heads  and  a  skull  and  horns  of  the  fawn-coloured 
Draught  Oxen,  which  were  presented  by  H.M.  the  King,  and 
pertained  to  living  specimens  presented  by  the  Empress  Eugenie 
to  H.M.  Queen  Victoria,  by  whom  they  were  kept  for  some  years  at 
Osborne,  Isle  of  Wight.  Miniature  models  of  these  royal  cattle  are 
likewise  exhibited. 

Of  the  three  types,  the  Gallego  and  Navari*a,  or  nortliern  form, 
\a  characterised  by  its  regular  proportions,  generally  light  colour 
(yellowish-fawn  or  pale  chestnut),  and  large  horns,  which  are  directed 
mainly  upwards  and  backwards.  The  central,  or  Castilian  breed, 
on  the  other  hand,  is  distinguished  by  great  size  and  stoutness,  the 
straight  line  of  the  back,  the  dusky  colour,  which  is  often  almost 
black,  and  the .  well-proportioned  horns,  which  are  directed  mainly 
forwards.  Finally,  in  the  southern  or  Andalucian  type  we  find  the 
size  and  build  medium,  the  line  of  the  back  sinuous,  the  colour 
generally  dusky,  although  sometimes  black  and  white,  or  even 
chestnut  and  white,  and  the  horns  of  the  same  type  as  in  the 
preceding.  The  bonis  of  the  last  two  breeds  may,  indeed,  be 
compared  to  those  of  the  tines  of  a  pitchfork  held  horizontally,  with 
the  concavity  upwards ;  while  those  of  the  first  or  northern  type 
may  be  likened  to  the  same  instrument  held  vertically,  with  the 
concavity  of  the  tines  backwards.  These  three  main  breeds  or  types 
may  be  divided  into  eight  sub-races  or  strains,  probably  induced  by 
crossing  and  local  conditions,  the  characteristics  of  which  cannot  be 
given  in  this  place. 

Ancient  bronze  bas-reliefs  of  the  Celto-Iberian  epoch,  as  well  as 
certain  ancient  Spanish  coins,  exhibit  unmistakable  representations 
of  the  northern  type,  with  its  large  upwardly-directed  horns,  and  it 
would  accordingly  seem  that  this  was  the  breed  possessed  by  the 
ancient  inhabit^mts  of  the  Peninsula.  This  is  confirmed  by  the 
existence  of  a  similar  type  of  Cattle  over  a  large  part  of  southern 
Europe,  especially  Italy  and  Greece,  as  indicated  on   the  ancient 
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monuniente  of  these  coantries.  This  large-homed  breed  of  light- 
colonred  Cattle,  it  baa  been  suggested,  is  derived  from  the  Zebu  or 
Humped  Cattle  by  the  elimination  of  the  hump  aa  the  reeull  of 
selection.  Be  this  as  it  may,  the  breed  seems  to  be  of  Eastern 
origin,  and  to  have  been  imported  into  Spain  in  a  domesticated 
condition. 

Such  a  breed  introduced  by  the  Greeks  and  Romans  cannot  bnt 
have  modified  and  absorbed  the  indigenous  Spanish  Cattle,  and  it  is 
to  this  Orteco-Roman  impoitation  that  the  uniform  colour  of  the 
Cattle  of  northern  Spain  is  due.  It  is  knoirn  that  fawn  or  chestnut 
was  specially  favoured  by  the  ancient  Romans  in  their  Cattle,  and  it  is 
this  colour  which  is  most  prevalent  amons  tlie  Cattle  of  Gallego  and 
Navarra.  Nevertheless,  there  are  a  certain  number  of  white  Cattle 
which  may  be  the  descendants  of  the  Roman  sacrificial  breed. 

The  existence  of  the  laige-homed  and  light-coloured  breed  of 
Cattle  in  the  Peninsula  during  Celto-lberian  times  being  proved,  it 
remains  to  demonstrate  the  presence,  at  the  second  epoch,  of  Cattle 
resembling  the  modern  Castilian  and  Andalucian  breeds.  The  most 
important  piece  of  evidence  is  the  'stone  of  Clunia,'  which 
was  in  existence  in  Pcnalva  in  1774,  but  subsequently  destroyed. 
On  this  Celto-lberian  monument  was  represented  a  bull-fight«r,  in 
full  array,  prepared  to  receive  the  charge  of  a  bnll,  while  the  legend 
is  the  ancient  equivalent  for  a  bull-fight. 

In  this  monument  (unlike  those  of  the  same  period  already 
referred  to)  the  bull  is  represented  with  horizontally-directed  horns 
of  the  type  of  tliose  of  the  Castilian  and  Andalucian  breeds  and  also 
of  the  Aurochs.  Whether  the  animal  depicted  was  a  wild  bull  (the 
Aurochs  donbtless  existing  at  this  date  in  Spain  as  in  the  rest  of 
Europe)  or  a  domesticated  individual  cannot  be  definitely  deter- 
mined J  bnt  it  indicates  the  existence  in  the  Celto-lberian  epoch  of 
Cattle  with  the  Aurochs-type  of  horns.  In  accord  with  this  is  the 
close  resemblaDce  of  the  modem  Spanish  Cattle  of  the  Ciistilian 
breeds  to  the  Aurochs,  as  described  and  figured  by  Herberstain  in 
the  sixteenth  century.  Not  only  have  the  horns  the  same  general 
form  and  direction,  but  the  block  hue  of  the  modem  breeds  is  the 
same  as  that  of  their  extinct  relative  ;  while  more  important  still  is 
the  fact  that  both  the  Aurochs  and  the  Castilian  bulls  show  a 
fawu-colonred  line  runnii^  down  the  middle  of  the  bock. 

It  has  accordingly  been  suggested  that  the  Cattle  of  central  Spain 
are  the  direct  descendants  of  the  wild  Aurochs.  The  southern  or 
Andalucian  breeds  seem,  on  the  other  hand,  to  have  been  crossed 
with  Cattle  imported  by  the  Arabs,  which  would  account  for  their 
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inferior  size  and  frequently  piebald  colouring.  The  difference  in 
size  between  the  large  Gallego  and  the  small  Navarra  Cattle  of  the 
northern  type  may  be  largely  due  to  the  mountain  habitat  of  the 
latter.  The  Castilian  and  Andalucian  bulls  and  those  of  the  Navarra 
breed  of  the  northern  type  «re  employed  in  the  ring,  while  the  large 
Gallego  Cattle  are  those  used  for  draught  and  agriculture. 

The  affiliation  of  the  black  Castilian,  and  in  a  less  degree  the 
Andalucian,  breeds  of  Spanish  Cattle  to  the  wild  Aurochs  strengthens 
the  opinion  as  to  the  existence  of  an  intimate  relationship  between 
ancient  Welsh  and  Irish  breeds,  like  the  Pembroke  and  Kerry,  to 
the  latter. 

Of  not  less  interest  is  a  theory  that  the  large-horned  and  dun- 
coloured  northern  Spanish  breed  of  Cattle,  together  with  the  large, 
light-coloured  Cattle  of  Greece,  Italy,  and  certain  other  parts  of 
southern  Europe,  are  descended  from  the  humped  Zebu.  This 
approximation  to  the  Zebu  type  is  shown  by  the  horns  of  the  two 
heads  of  Spanish  Draught  Cattle  presented  by  the  King  to  the 
Museum,  which  are  exhibited  in  the  case  on  the  south-west  side  of 
the  North  Hall. 

The  horns  of  all  Humped  Cattle — both  Indian  and  African — 
differ  from  those  of  the  Aurochs  and  the  related  types  of  European 
domesticated  cattle  by  their  distinctly  lyrate  shape,  the  first  main 
curve  having  the  convexity  in  front  instead  of  behind.  Their 
tendency  is  also  to  grow  upwards  and  backwards,  rather  than 
forwards,  and  they  may  be,  as  in  the  Galla  Cattle,  very  large. 
Other  characteristics  of  the  Zebu  are  to  be  found  in  the  large 
dewlap,  and  the  white  rings  round  the  eyes  and  the  fetlocks  ;  the 
light  fetlock-rings  being  remarkably  constant  in  all  the  half-breeds 
so  common  in  Northern  India.  Now,  Spanish  Draught  Cattle  of  the 
Gallic  breed  not  only  exhibit  an  approximation  to  the  Zebu,  and 
especially  to  the  Galla,  type  in  the  direction,  curvature  and  size  of 
the  horns,  but  also  show  a  similar  large  dewlap,  and  light  rings 
round  the  eyes  and  the  fetlocks.  The  horns  of  the  large  whitish 
Italian  Cattle  also  approximate,  especially  in  direction,  to  the  same 
type ;  and  to  a  certain  extent  a  similar  feature  is  noticeable  in  the 
horns  of  the  large  pale-coloured  Podolian  and  Hungarian  Cattle, 
breeds  which  also  have  a  large  dewlap,  and,  despite  their  light 
colour,  traces  of  white  rings  round  the  eyes  and  the  fetlocks. 

The  foregoing  features  observable  in  the  north  Spanish  and 
other  light-coloured  South  European  Cattle  are  those  we  should 
expect  to  find  retained  in  breeds  descended  from  the  Zebu,  which 
have  been  so  altered  by  selection  and  crossing  (probably  with  the 
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.:A  i-ry^nn  ('aulti  "f  Europe)  as  to  bave  lost  the  characteristic  hump 
-/  l(j^.  »a(>*i;fal  it'ick. 

Ti.i*  Zftl/n  ano.'ArT  can,  liowever,  only  be  regarded  as  a  sugges- 
w^i,  w:..'ii  a/^jrds  with  the  ftvailable  facts,  and  if  confirmed  wonld 
c!*ar  iTf.  numr  <lifficulties. 

Will*).**  iljR  Zthn  thi-ory  be  true  or  not,  there  appears  to  be 
jrj.^if.'iati'in  tor  uwiomin^  a  dual  ancestry  for  the  Cattle  of  Rurope. 
ihi  the  iiijir  hand  we  have  the  Aurochs-like  breeds,  snch  as  the 
CV'il^aii,  AndaliH^ian,  Cliaunel  Island,  Pembroke,  Kerry,  Highland, 
ari'I  «)iit^  Park  Cattle,  which  are  evidently  tbe  direct  deGcendante  of 
th<;  wilfl  AarocliH,  and  are  usually  uniformly  black  or  cbeetaut  in 
i3i\<i»T,  exfx.'pt  when  they  display  albinism.  On  the  other  side  arc 
Un6  larifL-hrtmed  north  (Spanish,  Italian,  Grecian,  and  Hungarian 
lir^^ht,  which  are  all  light-oolonred  animals,  with  lai^c  dewlaps  and 
whit';  ringK  round  the  eyes  and  fetlocks,  and  are  almost  certainly  the 
d(»c«ndant4  of  a  t^eoond  ancestral  stock. 

The  following  arc  some  of  the  chief  herds  kept  for  the  riug  :-;- 

Of  the  northern,  or  Xavarra,  breed,  the  best  are  Perez  Laborda's 
and  l.izazo's,  both  at  Tudela,  near  the  Ara^on  bonier  ;  others,  of  a 
mountain  type,  arc  kept  near  Tolosa,  on  the  (iuiyuzcoa  side  of  tbe 
range. 

Of  ihe  central,  or  CastiJian,  breed,  the  herd  of  Muspnle,  of 
Talladolid,  to  which  belonged  the  famous  'Senorito,'  was  inajr- 
porated  with  that  of  the  Marques  do  Oartiria,  of  Gijon.  The 
Duqiie  de  Vcragua's  herd,  dating  from  1780,  and  known  as  'La 
Mnnoza,*  of  Aranjuez,  was  incorporated  with  that  of  Ulloa,  from 
Utreni,  Andalucia,  and  is  thus  mixed.  North  of  Madrid  are  the 
herds  of  GomcK,  Aleaa,  Vicente  MartincK,  and  Fuentes ;  tlic  two 
last  known  as  '  de  la  Moral  zurzal,'  and  renowned  for  Btrcngth  and 
bravery.  Another  Castilian  herd  is  that  of  Don  Estaban  Hernandez. 
There  are  also  herds  in  La  Maucha,  such  a£  thoHO  of  FlorcH ;  Barbera, 
near  Ciudad  Real  ;  Escalera  at  Mcnasalva,  near  Toledo  ;  as  well  as 
in  Estremadura  and  at  Villarubia.  Others,  agai[i,  are  kept  near 
Cordova,  for  instance  the  herds  of  Gutierrez  at  Almodovar  and  of 
Rivero'. 

Of  the  southern,  or  Andalucian,  breed  the  following  herds  exist 
or  recently  existed  near  Seville,  viz. :  Miura,  Camara,  Muruvu, 
Perez  de  la  Concha,  Anastasio  Martin,  Yharress,  Marques  del 
Saltillo,  Lesaca,  Hernandez  (Freire),  Ban|uero,  Benjumea,  Concha 
Sierra,  and  Adalid.  Others  are  Barrero,  at  Jerez  de  la  Frontera ; 
Larraz,  at  San  Lucar  de  ISarramcda  ;  and  Herrara,  at  Puerto  dc 
Santa  Maria. 
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-^.  The  Niata  Cattle  of  South  America  are  characterised  by 

r  ^  1  ^^®  remarkable  shortening  of  the  bones  of  the  nose  and 
Latue.  ^^2le,  the  latter  of  which  is  much  tamed  up,  the  palate 
being  in  consequence  highly  convex.  The  lower  jaw  projects  in 
front  of  the  muzzle.  In  colour  these  Cattle  are  generally  black  and 
white.  They  are  represented  in  the  collection  by  a  skull  of  a  Niatu 
Ox,  from  Buenos  Aires,  presented  by  Mr.  G.  Claraz  in  1887. 

.  ,  -,  In  the  big  case  on  the  south-west  side  of  the  North  Hall 
p  -  is  exhibited  a  mounted  head  of  a  cow  of  the  long-horned 
Ankoli,  or  Uganda,  Cattle  ;  a  skull  and  horns  of  a  bull 
of  the  same  species  being  shown  on  one  of  the  pillars.  The  Ankoli 
Cattle  (fig.  2)  have  no  hump,  and  while  the  bulls  are  generally  white, 
the  cows  are  red.  Their  enoimous  horns  are  characterised  by  extreme 
slenderness,  smoothness,  upright  direction,  and  wide  separation — 
features  in  which  they  differ  widely  from  those  of  the  Galla  Cattle. 
They  are,  moreover,  placed  at  a  much  greater  distance  above  the 
eyes  than  is  the  case  in  the  Indian  Zubu.  In  general  form  the  skulls 
and  horns  of  the  Ankoli  Cattle  approximate  to  those  of  the  much 
smaller  ancient  Egyptian  breed,  examples  of  which  are  exhibited  in  the 
same  case.  That  these  Cattle  were  also  humpless  is  shown  in  an  illus- 
tration of  a  fresco  of  the  fifth  dynasty,  about  B.C.  800  {^g,  1),  framed 
on  the  pillar  carrying  the  Ankoli  bull  skull.  It  thus  seems  probable 
that  the  modern  Ankoli  and  the  ancient  Egyptian  breeds  are  closely 
allied.  The  latter  were  identified  by  Dr.  E.  Lortet,  in  the  Archives 
of  the  Lyons  Museum  for  1903,  with  the  Bos  africanus  of  Fitzinger 
and  Brehm,  that  is  to  say,  with  the  Galla  Cattle,  with  which  they 
have  nothing  to  do.  In  1904  the  name  Bos  (zgyptiacus  was  proposed 
by  the  author  of  the  present  Guide-Book  for  the  ancient  Egyptian 
Cattle,  as  typified  by  Dr.  Lortet  in  the  volume  cited  ;  the  question 
being  left  open  whether  these  cattle  (to  which  the  Ankoli  breed  may 
be  provisionally  affiliated)  shQuld  be  regarded  as  a  distinct  species,  or 
merely  as  a  local  race  of  the  European  Ox  {Bos  taurus). 

„  H    ^  perfectly  distinct  species  is  represented  by  the  Humped 

r  f f  1  Cattle,  or  Zebu  {Bos  indkus)^  of  India  and  Africa,  some 
of  the  characteristics  of  which  have  been  already 
mentioned  under  the  heading  of  Spanish  Cattle.  These  Cattle  take 
their  name  from  the  presence  of  a  large  fleshy  hump  on  the  withers  ; 
but  they  are  also  distinguished  from  ordinary  Cattle  by  the  form  of 
their  horns  (in  which  the  first  curve  is  forward  instead  of  backward), 
and  the  general  presence  of  a  whitish  ring  above  each  eye  and  round 
each  fetlock.    In  India  the  colour,  which  may  vary  from  very  pale 
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fawn  to  drabf  ie  generally  nnifonn ;  bub  in  Africa  there  are  parti- 
colonred  breeda.    Some  of  the  Indian  breeds  are  dwarf. 

Tbe  oidinar;  Indian  breed  is  represented  by  a  bull  received  from 
the  Zoological  Society  in  1888. 

In  several  of  the  African  breeds  of  Humped  Cattle,  anch  as  the 
Oalla  Oxen,  the  boms  attain  huge  dimensions,  especially  in  the 
matter  of  girth.  Several  fine  paira  of  boms  are  exhibited,  among 
which  is  one  presented  by  the  Abyssinian  traveller  Salt. 


Fia.  i. — Kdbb  Huupbd  Ox.     (Fram  a  photograph  b;  Captain  S.  S.  Flower.) 

Near  akin  to  the  Galla  breed  are  the  Nner  Cattle,  of  the  Eastern 
Sadan  (fig.  4),  which,  in  addition  to  a  woll-marlicd  hnmp,  have  very 
massive,  incurving,  lyrate  horns,  with  closely  approximated  tips 
(fig.  4).  Humped  Cattle  with  home  of  a  somewhat  different  type 
(fig.  5)  occur  on  the  Blue  Nile. 

The  Nuer  Cattle  may  be  either  uniformly  or  parti-coloured,  but 
in  West  Africa  the  Moshi  and  Hansa  Cattle  are  generally,  if  not 
invariably,  parti-coloured,  and  often  distinctly  spotted.  In  one 
Moshi  Ox  the  head,  middle  line  of  the  back,  and  under-jiarte  were 
whiU;,  and   the  greater  portion  of  the  neck  and  sides  dark.     In 
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general  characters  these  Cattle  agree  very  closely  with  the  figure  of 
a  Damaraland  Ox  given  by  Dr.  Heck  in  the  Illustrirte  Zeitung  for 
1895,  al£hoagh  in  the  latter  the  dark  and  light  areas  form  an 
irregular  marbling  all  over  the  head  and  body.  Here  may  be 
mentioned  plaster-casts  of  two  enormous  ox-horns  received  at  the 
Museum  from  Madrid.  Although  their  place  of  origin  is  unknown, 
they  apparently  belong  to  a  breed  allied  to  or  identical  with  Galla 
Cattle.  The  lai^est  specimen  measures  47^  in.  in  length  along  the 
curve,  and  has  a  basal  girth  of  33^  in. ;  while  the  corresponding 
dimensions  of  the  smaller  one  (which  contracts  very  suddenly  in 
calibre  near  the  middle)  are  -28^  in.  and  27J  in.  In  a  Galla  Ox 
skull  presented  to  the  Museum  by  Messrs.  Denham  and  Clapperton 
the  length  of  the  horns  is  42^  in.  and  the  circumference  23f  in. 

-  Among  the  hill-tribes  of  north-eastern  India  and 
uayai.  Tenasserim  the  heavily-built,  olive-black  Gayal  or  Mithan 
(Bos  froyitalis)  is  kept  as  domesticated  cattle,  the  Eukis  and 
Manipuris  breeding  large  numbers  of  these  animals.  The  Gayal 
is  probably  a  domesticated  breed  of  the  wild  Gaur,  or  Seladang  {Bo8 
gaurus\  of  India  and  the  Malay  countries,  although  it  has  received 
a  separate  scientific  name  {Bos  frontalis).  The  head  of  a  cow  is 
exhibited  in  one  of  the  large  cases  in  the  North  Hall,  and  the  mounted 
skin  of  a  bull  in  the  saloon  at  the  end  of  the  Lower  Mammal  Gallery. 

In  the  Island  of  Bali,  lying  to  the  south-east  of  Java, 
gr.  |.j^g  domesticated  cattle  are  a  tame  breed  of  the  wild 
Banting,  or  Bantin  {Bos  sotidaicus),  of  Java,  known  to  the  Malays 
as  Sapi-Utan  (Wild  Ox).  Large  numbers  of  domesticated  Banting 
(fig.  3)  are  exported  from  Bali  to  Singapore  for  food.  It  is  to  Mr.  C. 
Boden  Kloss  that  the  Museum  owes  a  steer  of  this  breed,  which  is 
exhibited  alongside  the  big  Zebu  bull.  The  colour  of  the  skin  is 
rich  maroon-brown,  and  the  legs  are  wholly  white  from  some  distance 
above  the  knees  and  hocks  to  the  hoofs.  The  white  rump-patch 
is,  however,  much  smaller  than  in  the  typical  wild  Banting,  being 
confined  to  the  hind  side  of  the  buttocks,  and  not  surrounding  the 
root  of  the  tail. 

n  f  I     f  H     '^  domesticated,  or  semi-domesticated,  breed  of  the 

BuflM  ^"^  ^®'^*^^  Buffalo  (Bos  huhalis)  is  kept  by  the 

natives  throughout  India,  Ceylon,  and  the  Malay 
countries.  Among  the  Hindu  tribes,  by  whom  all  members  of  the 
Ox  family  are  regarded  as  sacred.  Buffaloes  are  kept  only  for  the 
sake  of  their  milk,  or  for  agricultural  and  draught  purposes.  From 
India  the  domesticated  breed  waa  probably  introduced  at  an  early 
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date  into  Egypt  and  Western  Asia,  whence  it  has  gradually  spread 
into  various  parts  of  Southern  Europe,  such  as  Hungary,  Italy,  and 
Spain.  Of  late  years  Domesticated  Buffaloes  have  been  introduced 
into  Australia.  There  is,  however,  a  Pleistocene  European  race  of 
the  G^cies  from  which  it  is  possible  that  some  of  the  domesticated 
stocks  may  have  been  derived.  In  the  North  Hall  are  shown  minia- 
tare  models  of  a  male  and  a  female  of  the  domesticated  breed,  modelled 
from  specimens  bred  in  Hungary,  and  purchased  in  1902. 

n  ti     ♦  H     ^^^  origin  of  Domesticated  Sheep,  of  which  the 

Qif  ordinary  European  4)reeds  constitute  the  species 

oneep.  ^^    ariti^    is    not    definitely    known.      Most 

European  breeds  differ  from  wild  species  in  being  clothed  with  wool 
instead  of  hair ;  the  tail  being  also  much  longer  than  in  any  of  the 
latter  except  the  Barbary  Sheep  (0.  lervia),  in  which  the  horns  are 
of  a  peculiar  type.  If,  as  is  probable,  the  long  tail  be  an  acquired 
character,  the  wild  Mouflons  or  Urials  may  represent  the  ancestral 
stock.  A  small  Sheep  with  Goat-like  horns  was  domesticated  by  the 
Prehistoric  Swiss  lake-dwellers ;  and  the  earliest  Egyptian  paintings 
show  a  domesticated  breed  of  the  Barbary  Sheep,  replaced  in  those  of 
later  date  by  one  with  Monflon-likc  horns. 

The  horns  are  very  variable,  being  sometimes  absent  in  one  or 
both  sexes,  and  in  other  cases  increased  to  four  or  more,  while  in 
one  Himalayan  breed  they  coalesce.  In  the  Wallachian  Sheep  they 
assume  a  more  or  less  upright,  corkscrew-like  form. 

In  certain  breeds  the  tail  is  flattened  and  the  coat  hairy,  although 
in  the  lambs  the  latter  is  woolly  and  affords  "  Astrachan.'*  In  South- 
western Asia  and  South  Africa  the  tails  of  these  Sheep  are  long  and 
heavy,  but  in  the  black-headed  breed  of  Persia,  Central  Asia, 
Arabia,  and  North  Africa,  they  are  short  and  radimentary.  The 
Shiluk  Sheep  of  the  Upper  Nile  have  long  fat  tails  and  brown  hairy 
coats. 

Among  the  round-tailed  breeds,  the  brown  and  white  Fezzan 
Sheep  have  hairy  coats.  The  small  Shetland  breed  also  shows 
some  hair  mingled  with  the  wool ;  and  in  the  old  small  Scotch  breed, 
now  nearly  extinct,  the  soft  short  wool  felts  badly.  In  the  island  of 
Soa,  belonging  to  the  St.  Kilda  group,  is  found  a  small  breed  of 
brown-wooUed  Sheep  believed  to  have  been  introduced  by  the 
Vikings.  Four-homed  Sheep  are  found  from  Iceland  to  China. 
There  are  two  breeds  of  Welsh  Sheep,  one  of  which  is  found  in  the 
mountains,  and  has  horns  in  both  sexes,  and  hair  mixed  with  the 
wool ;  while  the  other  occurs  in  the  valleys,  and  is  hornless,  with 
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soft,  badly-felting  wool.  Nearly  allied  to  the  Welsh  Mountain 
breed  were  the  Irish  Wicklow  Sheep  before  they  were  altered  by 
crossing.  Larger  than  these  are  the  Kerry  Sheep,  in  which  the  ewes 
are  frequently  hornless,  and  the  fleece  is  moderately  soft  and  inter- 
spersed with  hair. 

Sheep  of  the  Heath  breed,  from  the  mountains  and  moors  of 
Derbyshire,  and  the  counties  to  the  north,  have  horns  in  both  sexes, 
black  faces  and  legs,  and  a  coarse  and  shaggy  fleece.  Cheviots  are 
somewhat  heavier,  with  white  faces  and  legs,  and  moderately  fine 
wool.  In  the  old  Norfolk  breed  the  horns  of  the  rams  are  massive 
and  spiral,  the  body  and  limbs  long,  the  face  and  legs  black,  and  the 
wool  silky  and  of  medium  length.  The  Sheep  of  Dartmoor  and 
Exmoor  exemplify  the  various  Moorland  breeds,  which  are  of  small 
size,  often  with  dark  or  grey  faces  and  limbs,  and  with  or  without 
horns.  In  the  two  breeds  named,  the  wool  is  of  medium  length,  but 
in  other  Moorland  Sheep  it  is  very  short. 

In  the  Southdown  breed  horns  are  wanting,  the  face,  ears  and 
legs  are  blackish  brown,  and  the  wool  is  short,  close,  and  felting. 
The  Dorset  and  pink-nosed  Somerset  breeds  are  long-limbed,  homed 
Sheep,  with  white  faces,  ears,  and  legs,  wool  of  medium  length, 
and  the  nose  frequently  flesh-coloured.  In  the  Forest  of  Dean  and 
the  Mendips  the  Dorsets  are  represented  by  a  smaller  variety  ;  the 
Portland  breed  being  also  allied,  but  very  small-sized. 

Merinos,  in  which  the  females  are  usually  hornless,  and  the  face 
and  legs  are  either  white  or  grey,  have  very  long  and  fine  wool. 
The  other  long-woolled  breeds  in  which  horns  are  wanting  include 
the  New  Leicester,  Lincolnshire,  Komney  Marsh,  Cotswold,  Devon- 
shire, Nottinghamshire,  and  the  long-woolled  Irish.  They  are  all 
large-sized  Sheep,  with  wool  adapted  for  the  manufacture  of  worsted 
yarn,  but  unsuited  for  felting. 

P  . . .  ,  A  number  of  specimens,  mainly  heads  and  skulls,  represent 
P  some  of  the  more  striking  British  breeds.    Among  them, 

the  Scotch  Mountain  breed  is  represented  by  a  wether 
from  Kirkcudbrightshire,  presented  by  Mr.  H.  Grant  in  1900  ;  by  the 
skull  of  a  ram  from  Argyllshire,  presented  by  Mr.  A.  J.  H.  Campbell  in 
1901  ;  and  by  two  mounted  heads  of  rams.  Of  the  Norfolk  breed 
there  is  the  head  of  a  ram,  from  Cambridgeshire,  purchased  in  1903  ; 
while  the  Dorset  breed,  in  which  (like  the  Scotch)  both  sexes 
carry  horns,  is  represented  by  the  heads  of  a  ram  and  of  a  wether. 
Other  breeds  exhibited  are  Black  Welsh,  Cotswold,  Suffolk, 
Hampshire  Down,  Leicester,  Shropshire,  and  Devonshire.     In  the 


16  Domesticated  Animals. 

Isle  of  Man,  as  well  as  in  the  Hebrides,  Orkneys,  etc.,  oocurs  a  breed 
of  small  four-homed  Sheep,  with  brown  or  black  wool.  These 
Sheep  are  represented  in  the  collection  by  a  ram  from  the  Isle  of 
Man,  presented  by  Mr.  G.  C.  Bacon  in  1901  (fi%.  10). 

Near  akin  are  the  aforesaid  smaller  Soa  Sheep,  which  live  in  practi- 
cally a  wild  state  on  Soa  Island,  in  the  St.  Eilda  gronp,  and  are 
occasionally,  so  far  as  the  rams  are  concerned,  four-horned.  The 
collection  includes  the  mounted  skin  of  a  ewe  and  the  skuU  of  a 
ram,  both  purchased  in  1900. 

--    .  The    Merino,  although   practically    unknown    in  this 

country,  is  one  of  the  breeds  supplying  the  bulk  of  the 
wool-produce  of  the  world  at  the  present  day,  if,  indeed,  it  does  not 
exceed  all  other  breeds  in  this  respect.  Merinos,  as  their  name 
indicates,  were  originally  a  Spanish  breed ;  but  in  early  days  the 
Spanish  flocks  produced  more  wool  than  the  factories  of  the  country 
could  work  up,  and  the  surplus  sheep  were  sold.  In  the  year  1783, 
King  Louis  XVI.  of  France  bought  a  large  estate  at  the  village  of 
Rambouillet,  some  forty  miles  west  of  Paris,  where  he  established  an 
extensive  Merino-farm.  Other  flocks  of  selected  Merinos  were 
subsequently  introduced  from  Spain,  with  the  result  that  in  the 
course  of  a  century  the  Rambouillet  flock,  by  careful  selection,  was 
developed  into  a  breed  of  smooth-bodied  Sheep  remarkable  for  their 
large  bodily  size  and  the  excellence  of  their  wool.  The  size  of  the 
Rambouillet  breed  is  indeed  so  great  that  these  Merinos  have  been 
nick-named  *  Elephant-Sheep.'  They  have  the  advantage  of  being 
much  hardier  than  their  Spanish  ancestors.  Merinos,  and  especially 
Rambouillets,  have  been  exported  to  South  Africa,  the  United 
States,  South  America,  Australia,  New  Zealand,  etc.  The  Cape 
breed  appears  to  be  directly  derived  from  the  original  Spanish  stock, 
and  is  now  the  source  of  the  great  bulk  of  the  enormous  wool- 
product  of  that  colony.  The  Rambouillet  breed,  on  the  other 
hand,  is  extensively  kept  in  France,  Grermany,  Russia,  and  other 
parts  of  the  Continent ;  and  has  been  largely  exported  to  Australia, 
Argentina,  and  the  United  States.  In  the  last-named  country  the 
breed  now  extends  from  the  Atlantic  to  the  Pacific,  although 
pure-bred  flocks  are  limited  to  certain  districts ;  and  in  Argentina 
there  are  also  enormous  flocks  of  choice  breeding.  The  breed  is 
represented  in  the  collection  by  a  fine  Merino  ram  from  Cape 
Colony,  presented  by  the  Minister  of  Agriculture  for  that  Colony 
in  1906  ;  and  also  by  miniature  models  of  a  ram  and  an  ewe, 
purchased  in  1902. 
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1^..    ,  In  the  eighty-third  volume  of  the  '  Verhandlungen ' 

^.  of  the  Swiss    Naturalists'  Society  will   be  found  an 

*^*  account  of  a  peculiar  breed  of  Domesticated  Sheep  with 
Goat-like  horns  formerly  kept  by  the  natives  of  the  Biinden 
Oberland,  Switzerland,  and  hence  locally  known  as  the  'Biind- 
nerschaf .'  The  breed  is  known  to  be  of  great  antiquity,  but  appears 
to  be  now  almost  exterminated  owing  to  crossing  with  other  strains. 
It  appears  to  be  nearly  related  to  the  so-called  Peat-Sheep  (Torfschaf) 
of  the  Prehistoric  Swiss  lake-dwellings,  of  which  it  is  probably  the 
direct  descendant.  The  Crossbred  Yalais  and  Bundner  Sheep,  of 
which  a  ram  from  Graubiinden,  Switzerland,  is  exhibited,  represent 
this  ancient  breed. 

p      .  These  small  Sheep,  which  have  long  buff  wool,  with  the 

under-side  of  the  body  and  the  legs  black,  are  repre- 

*^'      sented  in  the  collection  by  two   skulls  of  rams,  one 

presented  by  H.H.  Prince  Roland  Bonaparte  in  1904,  and  the  other 

by  Dr.  C.  I.  Forsyth  Major  in  1907. 

-,  .  Two  types  of  Sheep  with  short  tails,  hair  in  place  of  wool, 
^  and  the  horns  small  or  wanting,  occur  in  Africa.  The 
oneep.  g^^^^  characterised  by  the  smooth  coat  and  long  limbs, 
is  the  Long-limbed  Sheep  {flvis  langijm).  The  second,  in  which 
the  neck  and  throat  are  maned,  the  limbs  shorter,  and  the  size 
smaller,  is  the  Maned  Sheep  (O.jubata,  fig.  7).  Very  generally  these 
sheep  are  piebald  in  colour,  showing  large  patches  of  black  or 
brown  on  a  white  ground.  In  the  Long-legged  Sheep  of  Guinea 
the  males  have  small  horns,  but  in  the  West  Indian  breed  (imported 
from  Africa)  horns  are  wanting  in  both  sexes.  The  Camaroons 
representative  of  the  Maned  Sheep  appears  to  be  the  smallest  breed 
in  existence.  Limb-bones  agreeing  in  size  with  those  of  this  breed 
have  been  discovered  in  Wiltshire.  It  has  been  assumed  that  the 
Long-legged  and  the  Maned  Sheep  are  specifically  distinct  from 
the  European  Ovis  aries,  but  this  is  not  certain.  The  presence  of 
face-glands  shows  that  they  are  not  derived  from  the  Barbary  Slieep 
(0.  lervia)  of  North  Africa ;  and  as  there  is  no  other  wild  African 
Sheep,  it  would  seem  probable  that  they  are  related  to  the  European 
Mouflon  (0.  mtisimon). 

The  West  Indian  breed  is  represented  by  a  ram  from  Barbadoes, 
presented  to  the  Museum  by  the  Minister  of  Agriculture  for  the 
West  Indies.  Its  most  striking  features  are  the  uniformly  foxy  red 
colour  of  the  coat,  and  the  short  and  hairy  nature  of  the  latter, 
which  displays  no  tendency  to  wooUiness,  and  is  almost  exactly 
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Himilar  to  the  sammer  coat  of  the  wild  Mouflon  or  Uriah  The 
head  iB,  in  fact,  almost^  identical  in  form  and  general  appearance 
with  tliat  of  a  female  of  one  of  those  two  species,  and  thus  qaite 
different  from  the  long  and  slender  liead  of  the  Barbarj  Wild  Sheep, 
or  Udad,  which  has  been  regarded  as  the  ancestral  stock  of  the 
domesticated  breeds.  The  tail  is  much  shorter  than  in  European 
Domesticated  Sheep,  not  reaching  to  within  a  considerable  distance 
of  the  hocks.  From  the  uniform  colour  of  the  coat  it  would  seem 
probable  that  the  breed  is  more  nearly  related  to  the  Urial  than  to 
the  Mouflon ;  and  if  the  former  were  originally  domesticated  in 
Persia,  it  might  well  have  been  introduced  into  Africa  by  way  of 
Syria.  Be  that  as  it  may,  it  seems  most  likely  that  in  the  West 
African  breed  we  have  the  earlier  stock  of  the  more  specialised 
woolly  breeds  of  Europe. 

The  Maned  breed  is  represented  by  a  ram  from  Abyssinia,  which 
has  short  horns,  a  brown  shaggy  coat,  and  a  short  tail.  The  Pigmy 
breed,  from  the  Camaroons  district  of  West  Africa,  is  shown  by  a 
specimen  of  an  adult  ram,  which  stands  only  19  inches  at  the  withers. 
The  horns,  which  are  stout  and  thick,  are  only  about  an  inch  and 
a  half  in  length,  and  the  coat  consists  of  coarse  hair  without  any 
trace  of  wool.  On  most  of  the  body  the  hair  is  about  an  inch  long, 
but  on  the  neck  it  is  lengthened  into  a  kind  of  mane,  and  there  is 
also  a  ruff  on  the  throat.  The  general  colour  of  the  liair  of  the 
upper-parts  is  chestnut-red,  but  the  ears,  the  greater  part  of  the  face, 
the  throat  ruff,  the  buttocks,  the  whole  of  the  under-parts,  and  a 
large  portion  of  the  legs  are  jet  black.  The  tail  is  short  and  thinly 
haired,  not  reaching  half-way  to  the  hocks.  In  its  black  under-parts 
this  sheep  presents  a  remarkable  contrast  to  the  wild  Mouflon,  in 
which  the  belly  is  white  with  a  broad  band  of  black  dividing  it  from 
the  fawn  of  the  flanks.  This  white  belly  of  the  Mouflon  is  obviously 
for  protective  purposes,  and  with  the  removal  of  any  necessity  for 
protective  coloration  in  the  domesticated  breed,  it  would  seem  that 
the  black  of  the  flank  band  has  spread  over  the  whole  of  the  under- 
parts.  The  shortness  of  the  tail  points  to  affinity  with  the  Mouflon, 
and  also  shows  that  this  and  the  other  Hairy  Sheep  of  West  Africa 
have  no  relationship  to  the  Barbary  Wild  Sheep. 

The  Domesticated  Sheep  of  the  Hausas  of  Nigeria  form 
nausa  ^  well-marked  breed,  which  has  been  named  Ovh  longipes 
Soeep.  carnapi  (fig.  9).  The  breed  is  typically  characterised 
by  the  hairy  coat,  the  drooping  ears,  *  Roman-nosed '  profile,  long 
legs,  long  short-haired  tail,  the  presence  of  a  pair  of  pendent  lapjiets, 
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or  tags,  of  skin  on  the  throat,  and  the  black-and-white,  or  brown-and- 
nhite  colouring.  The  rams  carrj  a  pair  of  l<v^,  Bpirall;  twisted,  and 
outwardly  directed  horns,  bnt  the  ewes  are  hornless.  Typically  the 
ears  of  the  rams  hang  straight  down,  while  those  of  the  ewes  are 
directed  almost  horizontally  outwards ;  and  the  whole  of  the  head  (with 


Fm.  9. — A  HaUBA  OB  NiOEBIAN   Rau. 

(From  the  Report  of  the  Bofal  Zoological  Society  of  Ireland  for  1902.) 

the  exception  of  the  muzzle)  and  the  body  as  far  bock  as  the  loins 
are  black  or  dark  brown,  the  hind-quarters,  tail,  and  hind-limbs  being 
alone  white.  In  the  ewe  exhibited  the  black  is,  however,  confiDed 
to  portions  of  the  head,  the  ears  are  pendent,  and  there  are  no 
lappets  on  the  throat. 
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similar  to  the  sammer  coat  of  tlie  wild  Mouflon  or  Urial.  The 
head  in,  in  fact,  almoB(^  identical  in  form  and  general  appearance 
with  that  of  a  female  of  one  of  those  two  species,  and  thus  quite 
diiferent  from  the  long  and  slender  head  of  the  Barbary  Wild  Sheep, 
or  Udad,  which  has  been  regarded  as  the  ancestral  stock  of  the 
domesticated  breeds.  The  tail  is  much  shorter  than  in  European 
Domesticated  Sheep,  not  reaching  to  within  a  considerable  distance 
of  the  hocks.  From  the  uniform  colour  of  the  coat  it  would  seem 
probable  that  the  breed  is  more  nearly  related  to  the  Urial  than  to 
the  Mouflon  ;  and  if  the  former  were  originally  domesticated  in 
Persia,  it  might  well  have  been  introduced  into  Africa  by  way  of 
Syria.  Be  that  as  it  may,  it  seems  most  likely  that  in  the  West 
African  breed  we  have  the  earlier  stock  of  the  more  specialised 
woolly  breeds  of  Europe. 

The  Maned  breed  is  represented  by  a  ram  from  Abyssinia,  which 
has  short  horns,  a  brown  shaggy  coat,  and  a  short  tail.  The  Pigmy 
breed,  from  the  Camaroons  district  of  West  Africa,  is  shown  by  a 
specimen  of  an  adult  ram,  which  stands  only  19  inches  at  the  withers. 
The  horns,  which  are  stout  and  thick,  are  only  about  an  inch  and 
a  half  in  length,  and  the  coat  consists  of  coarse  hair  without  any 
trace  of  wool.  On  most  of  the  body  the  hair  is  about  an  inch  long, 
but  on  the  neck  it  is  lengthened  into  a  kind  of  mane,  and  there  is 
also  a  ruff  on  the  throat.  The  general  colour  of  tlie  hair  of  the 
upper-parts  is  chestnut-red,  but  the  ears,  the  greater  part  of  the  face, 
the  throat  ruflF,  the  buttocks,  the  whole  of  the  under-parts,  and  a 
large  portion  of  the  legs  are  jet  black.  The  tail  is  short  and  thinly 
haired,  not  reaching  half-way  to  the  hocks.  In  its  black  under-parts 
this  sheep  presents  a  remarkable  contrast  to  the  wild  Mouflon,  in 
which  the  belly  is  white  with  a  broad  band  of  black  dividing  it  from 
the  fawn  of  the  flanks.  This  white  belly  of  the  Mouflon  is  obviously 
for  protective  purposes,  and  with  the  removal  of  any  necessity  for 
protective  coloration  in  the  domesticated  breed,  it  would  seem  that 
the  black  of  the  flank  band  has  spread  over  the  whole  of  the  under- 
parts.  The  shortness  of  the  tail  points  to  affinity  with  the  Mouflon, 
and  also  shows  that  this  and  the  other  Hairy  Sheep  of  West  Africa 
have  no  relationship  to  the  Barbary  Wild  Sheep. 

The  Domesticated  Sheep  of  the  Hausas  of  Nigeria  form 
nausa  ^  well-marked  breed,  which  has  been  named  0v\9  longipes 
dOeep.  carnapi  (fig.  9).  The  breed  is  typically  characterised 
by  the  hairy  coat,  the  drooping  ears,  *  Roman-nosed '  profile,  long 
legs,  long  short-haired  tail,  the  presence  of  a  pair  of  pendent  lap|iets. 
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or  tags,  of  skin  on  the  throat,  and  the  black-and-white,  or  brown-and- 
white  colouring.  The  rams  carry  a  pair  of  lijng,  spirally  twisted,  and 
oabwardly  directed  homa,  bat  the  ewes  arc  hornless.  Typically  the 
ears  of  the  rams  bang  straight  down,  while  those  of  the  ewes  are 
directed  almost  horizontally  outwards ;  and  the  whole  of  the  head  (with 


Fio.  9. — A  Hadba  or  Nioerian  Rav, 
(From  the  Report  of  the  Bojal  Zoological  Society  of  Irelsud  for  1903.) 

the  exception  of  the  muzzle)  and  the  body  as  far  back  as  the  loins 
are  black  or  dark  brown,  the  hind-quarters,  tail,  and  hind-liml«  being 
alone  white.  In  the  ewe  exhibited  the  black  is,  however,  confined 
to  portiooB  of  the  head,  the  ears  are  pendent,  and  there  are  no 
lappets  on  the  throat. 
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Rimilar  to  the  sammer  coat  of  tlie  wild  Moufion  or  Urial.  The 
head  Ib,  in  fact,  almost^  identical  in  form  and  general  appearance 
with  that  of  a  female  of  one  of  those  two  species,  and  thus  quite 
different  from  the  long  and  slender  head  of  the  Barbary  Wild  Sheep, 
or  Udad,  which  has  been  regarded  as  the  ancestral  stock  of  the 
domesticated  breeds.  The  tail  is  much  shorter  than  in  European 
Domesticated  Sheep,  not  reaching  to  within  a  considerable  distance 
of  the  hocks.  From  the  uniform  colour  of  the  coat  it  would  seem 
probable  that  the  breed  is  more  nearly  related  to  the  Urial  than  to 
the  Moufion  ;  and  if  the  former  were  originally  domesticated  in 
Persia,  it  might  well  have  been  introduced  into  Africa  by  way  of 
Syria.  Be  that  as  it  may,  it  seems  most  likely  that  in  the  West 
African  breed  we  have  the  earlier  stock  of  the  more  specialised 
woolly  breeds  of  Europe. 

The  Maned  breed  is  represented  by  a  ram  from  Abyssinia,  which 
has  short  horns,  a  brown  shaggy  coat,  and  a  short  tail.  The  Pigmy 
breed,  from  the  Camaroons  district  of  West  Africa,  is  shown  by  a 
specimen  of  an  adult  ram,  which  stands  only  19  inches  at  the  withers. 
The  horns,  which  are  stout  and  thick,  are  only  about  an  inch  and 
a  half  in  length,  and  the  coat  consists  of  coarse  hair  without  any 
trace  of  wool.  On  most  of  the  body  the  hair  is  about  an  inch  long, 
but  on  the  neck  it  is  lengthened  into  a  kind  of  mane,  and  there  is 
also  a  ruff  on  the  throat.  The  general  colour  of  the  hair  of  the 
upper-parts  is  chestnut-red,  but  the  ears,  the  greater  part  of  the  face, 
the  throat  ruff,  the  buttocks,  the  whole  of  the  under-parts,  and  a 
large  portion  of  the  legs  are  jet  black.  The  tail  is  short  and  thinly 
haired,  not  reaching  half-way  to  the  hocks.  In  its  black  under-parts 
this  sheep  presents  a  remarkable  contrast  to  the  wild  Mouflon,  in 
which  the  belly  is  white  with  a  broad  band  of  black  dividing  it  from 
the  fawn  of  the  flanks.  This  white  belly  of  the  Mouflon  is  obviously 
for  protective  purposes,  and  with  the  removal  of  any  necessity  for 
protective  coloration  in  the  domesticated  breed,  it  would  seem  that 
the  black  of  the  flank  band  has  spread  over  the  whole  of  the  under- 
parts.  The  shortness  of  the  tail  points  to  afflnity  with  the  Mouflon, 
and  also  shows  that  this  and  the  other  Hairy  Sheep  of  West  Africa 
have  no  relationship  to  the  Barbary  Wild  Sheep. 

The  Domesticated  Sheep  of  the  Hausas  of  Nigeria  form 
nausa  ^  well-marked  breed,  which  has  been  named  Ovk  longipes 
Sneep.  camapi  (fig.  9).  The  breed  is  typically  characterised 
by  the  hairy  coat,  the  drooping  ears,  *  Roman-nosed '  profile,  long 
legs,  long  short-haired  tail,  the  presence  of  a  pair  of  pendent  lapi)ets. 
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or  tags,  of  akin  on  the  throat,  and  the  black-and-white,  or  brown-and- 
white  colouring.  The  rame  can?  a  pair  of  l<v^t  spirallj  twisted,  and 
ontwardly  directed  boms,  but  the  ewea  are  homleM.  Typically  the 
ears  of  the  rams  hang  straight  down,  while  those  of  the  ewes  are 
directed  almost  horizontally  outwards ;  and  the  whole  of  the  head  (with 


FiQ.  9.— A  Haoba  or  NiQBBiAit  Rah. 
{From  the  Report  of  the  Rojal  Zoological  Society  of  Ireland  for  1902.) 

the  exception  of  the  muzzle)  and  the  body  as  far  back  as  the  loins 
are  black  or  dark  brown,  the  hind-quarters,  tail,  and  hind-limbs  being 
alone  white.  In  the  ewe  exhibited  the  black  ie,  however,  confined 
to  portions  of  the  bead,  the  tjara  are  pendent,  and  there  are  no 
lappets  OQ  the  throat. 
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similar  to  the  sammer  coat  of  tlie  wild  Mouflon  or  Urial.  The 
head  is,  in  fact,  almost^  identical  in  form  and  general  appearance 
with  that  of  a  female  of  one  of  those  two  species,  and  thus  quite 
diiferent  from  the  long  and  slender  head  of  the  Barbary  Wild  Sheep, 
or  Udad,  which  has  been  regarded  as  the  ancestral  stock  of  the 
domesticated  breeds.  The  tail  is  much  shorter  than  in  European 
Domesticated  Sheep,  not  reaching  to  within  a  considerable  distance 
of  the  hocks.  From  the  uniform  colour  of  the  coat  it  would  seem 
probable  that  the  breed  is  more  nearly  related  to  the  Urial  than  to 
the  Mouflon  ;  and  if  the  former  were  originally  domesticated  in 
Persia,  it  might  well  have  been  introduced  into  Africa  by  way  of 
Syria.  Be  that  as  it  may,  it  seems  most  likely  that  in  the  West 
African  breed  we  have  the  earlier  stock  of  the  more  specialised 
woolly  breeds  of  Europe. 

The  Maned  breed  is  represented  by  a  ram  from  Abyssinia,  which 
has  short  horns,  a  brown  shaggy  coat,  and  a  short  tail.  The  Pigmy 
breed,  from  the  Camaroons  district  of  West  Africa,  is  shown  by  a 
specimen  of  an  adult  ram,  which  stands  only  19  inches  at  the  withers. 
The  horns,  which  are  stout  and  thick,  are  only  about  an  inch  and 
a  half  in  length,  and  the  coat  consists  of  coarse  hair  without  any 
trace  of  wool.  On  most  of  the  body  the  hair  is  about  an  inch  long, 
but  on  the  neck  it  is  lengthened  into  a  kind  of  mane,  and  there  is 
also  a  ruff  on  the  throat.  The  general  colour  of  the  hair  of  the 
upper-parts  is  chestnut-red,  but  the  ears,  the  greater  part  of  the  face, 
the  throat  ruff,  the  buttocks,  the  whole  of  the  under-parts,  and  a 
large  portion  of  the  legs  are  jet  black.  The  tail  is  short  and  thinly 
haired,  not  reaching  half-way  to  the  hocks.  In  its  black  under-parts 
this  sheep  presents  a  remarkable  contrast  to  the  wild  Mouflon,  in 
which  the  belly  is  white  with  a  broad  band  of  black  dividing  it  from 
the  fawn  of  the  flanks.  This  white  belly  of  the  Mouflon  is  obviously 
for  protective  purposes,  and  with  the  removal  of  any  necessity  for 
protective  coloration  in  the  domesticated  breed,  it  would  seem  that 
tlie  black  of  the  flank  band  has  spread  over  the  whole  of  the  under- 
parts.  The  shortness  of  the  tail  points  to  affinity  with  the  Mouflon, 
and  also  shows  that  this  and  the  other  Hairy  Sheep  of  West  Africa 
have  no  relationship  to  the  Barbary  Wild  Sheep. 

The  Domesticated  Sheep  of  the  Hausas  of  Nigeria  form 
nausa  ^  well-marked  breed,  which  has  been  named  Ovh  Imigipes 
50eep.  caniapi  (fig.  9).  The  breed  is  typically  characterised 
by  the  hairy  coat,  the  drooping  ears,  'Roman-nosed'  profile,  long 
legs,  long  short-haired  tail,  the  presence  of  a  pair  of  pendent  lappets. 
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or  tags,  of  skin  on  the  throat,  and  the  black-and-wLitc,  or  brown-and- 
white  colouring.  The  rams  carry  a  pair  of  Iqjig,  spirally  twisted,  and 
outwardly  directed  horns,  but  the  ewes  are  homlese.  Typically  the 
ears  of  the  rams  hang  straight  down,  while  those  of  the  ewes  are 
directed  almost  horizontally  oatwwds ;  and  the  whole  of  the  bead  (with 


Fia.  9. — A  Hausa  ob  Niqehiah  Rah. 
(From  the  Report  of  the  Boyal  Zoological  Society  of  Ireland  for  1902.) 

the  exception  of  the  mozzlu)  and  the  body  as  far  back  as  the  loins 
are  black  or  dark  brown,  the  hind-quarters,  tail,  and  hind-limbs  being 
alone  white.  In  the  ewe  exhibited  the  black  is,  however,  confined 
to  portions  of  the  head,  the  eara  are  pendent,  and  tliere  are  no 
lappets  OD  the  throat. 
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similar  to  the  Bammer  coat  of  the  wild  Moufion  or  Urial.  The 
head  ib,  in  fact,  almoBt^  identical  in  form  and  general  appearance 
with  that  of  a  female  of  one  of  (hose  two  species,  and  thas  quite 
different  from  the  long  and  slender  head  of  the  Barbary  Wild  Sheep, 
or  Udad,  which  has  been  regarded  as  the  ancestral  stock  of  the 
domesticated  breeds.  The  tail  is  much  shorter  than  in  European 
Domesticated  Sheep,  not  reaching  to  within  a  considerable  distance 
of  the  hocks.  From  the  uniform  colour  of  the  coat  it  would  seem 
probable  that  the  breed  is  more  nearly  related  to  the  Urial  than  to 
the  Mouflon ;  and  if  the  former  were  originally  domesticated  in 
Persia,  it  might  well  have  been  introduced  into  Africa  by  way  of 
Syria.  Be  that  as  it  may,  it  seems  most  likely  that  in  the  West 
African  breed  we  have  the  earlier  stock  of  the  more  specialised 
woolly  breeds  of  Europe. 

The  Maned  breed  is  represented  by  a  ram  from  Abyssinia,  which 
has  short  horns,  a  brown  shaggy  coat,  and  a  short  tail.  The  Pigmy 
breed,  from  the  Camaroons  district  of  West  Africa,  is  shown  by  a 
specimen  of  an  adult  ram,  which  stands  only  1 9  inches  at  the  withers. 
The  horns,  which  are  stout  and  thick,  are  only  about  an  inch  and 
a  half  in  length,  and  the  coat  consists  of  coarse  hair  without  any 
trace  of  wool.  On  most  of  the  body  the  hair  is  about  an  inch  long, 
but  on  the  neck  it  is  lengthened  into  a  kind  of  mane,  and  there  is 
also  a  ruff  on  the  throat.  The  general  colour  of  the  hair  of  the 
upper-parts  is  chestnut-red,  but  the  ears,  the  greater  part  of  the  face, 
the  throat  ruff,  the  buttocks,  the  whole  of  the  under-parts,  and  a 
large  portion  of  the  legs  are  jet  black.  The  tail  is  short  and  thinly 
haired,  not  reaching  half-way  to  the  hocks.  In  its  black  under-parts 
this  sheep  presents  a  remarkable  contrast  to  the  wild  Mouflon,  in 
which  the  belly  is  white  with  a  broad  band  of  black  dividing  it  from 
the  fawn  of  the  flanks.  This  white  belly  of  the  Mouflon  is  obviously 
for  protective  purposes,  and  with  the  removal  of  any  necessity  for 
protective  coloration  in  the  domesticated  breed,  it  would  seem  that 
the  black  of  the  flank  band  has  spread  over  the  whole  of  the  under- 
parts.  The  shortness  of  the  tail  points  to  affinity  with  the  Mouflon, 
and  also  shows  that  this  and  the  other  Hairy  Sheep  of  West  Africa 
have  no  relationship  to  the  Barbary  Wild  Sheep. 

The  Domesticated  Sheep  of  the  Hausas  of  Nio^eria  form 
nausa  ^  well-marked  breed,  which  has  been  named  Ovis  Ungipes 
Slieep.  carnapi  (fig.  9).  The  breed  is  typically  characterised 
by  the  hairy  coat,  the  drooping  ears,  *  Roman-nosed '  profile,  long 
legs,  long  short-haired  tail,  the  presence  of  a  pair  of  pendent  lappets, 
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or  tags,  of  skin  on  the  throat,  aod  the  black-and-white,  or  brown-aDil- 
whjte  colouring.  The  rams  carry  a  pair  of  l<vig,  spirallj  twiated,  and 
oatwardly  directed  horns,  bnt  the  ewes  are  hornless.  Typically  the 
ears  of  the  rams  hang  straight  down,  while  those  of  the  ewee  are 
directed  almoet  horizontally  ontwards ;  and  the  whole  of  the  head  (with 


Fio.  9. — A  HjlUSI  or  NiOBBiAN  Rah. 
(From  the  Report  of  the  Boyol  Zoological  Society  of  Ireland  for  1902,) 

the  exception  of  the  muzzle)  and  the  body  aa  far  hack  as  the  loins 
are  black  or  dark  brown,  the  hind-quarters,  tail,  and  hinii-limba  l>eing 
alone  white.  In  the  ewe  exhibited  the  black  is,  however,  confined 
to  portions  of  the  head,  the  ears  are  pendent,  and  there  are  no 
lappetH  on  the  throat. 
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-,      --     ,  The  rams  of  this  breed  are  kept  by  many  of  the 

The  Himia,  or        ^.  i.  t  j-   -«     xi.  tax.*. 

V\  hf  •  native  pnnoes  of  India  for  the  pnrpose  of  fight- 

QK  f  ¥  HI       ^^^*    ^^^^  *^®  characterised  by  the  convex  profile 

51ieep  or  moia.    ^^  ^^j^^  ^^^^  ^^^  ^^^  ^^^^^  ^^^  deer-like  tail, 

which  is  quite  unlike  that  of  most  other  domesticated  breeds.  The 
horns  are  not  unlike  those  of  the  Himalayan  Urial,  or  Wild  Sheep. 
Darwin,  in  his  'Animals  and  Plants  under  Domestication/  makes 
a  quotation  from  a  paper  by  Brian  Hodgson  published  in  the 
sixteenth  volume  of  the  Journal  of  the  Asiatic  Society  of  Bengal  to 
the  effect  that  the  long  tail  of  the  ordinary  domesticated  breeds  of 
Sheep '  in  most  of  its  phases  is  an  instance  of  degeneracy  in  these 
pre-eminently  Alpine  animals.'  He  appears,  however,  to  have  over- 
looked the  statement  in  the  same  paper  that  Hunia  Sheep  always 
have  short  tails,  a  fact  which  suggests  that  this  Hunia  breed  is 
nearer  the  ancestral  wild  stock  of  Domesticated  Sheep  in  general  than 
is  any  other  strain.  A  further  inference  is  that  the  Urial  or  Sliapo  of 
the  Himalaya  is  very  likely  to  be  the  ancestral  stock  of  at  least  some 
of  the  domesticated  breeds.  The  Museum  possesses  a  number  of 
skulls  and  horns  of  Hunia  rams,  in  which  the  form  of  the  horns  is 
just  what  might  be  expected  as  the  results  of  domestication  of  the 
wild  Urial.  If  the  Hunia  breed  be  the  direct  descendant  of  the  wild 
Urial,  its  wool  may  be  regarded  as  an  ultra  development  of  the  under- 
fur  or  pashm,  which,  as  in  other  Tibetan  animals,  is  very  abundant  in 
that  species.  The  strongly  arched  chaffron  or  *  Roman  nose '  of  the 
rams  of  the  Hunia  breed  is  mentioned  by  Brian  Hodgson  as  another 
feature  due  to  domestication. 

A  Hunia  Fighting  Ram  from  Baroda,  India,  was  presented  by 
H.H.  the  Maharaja-Gaikwar  of  Baroda  in  1905,  and  is  exhibited, 
together  with  many  skulls  of  rams  from  Nepal,  Simla,  and  other  parts 
of  India,  presented  by  Mr.  Brian  Hodgson  in  1849  and  by  Mr.  A.  0. 
Hume  in  1801. 

Here  may  be  noticed  the  skull  of  a  short-tailed  ram  from  the 
Bahr-el-Ghazal,  in  the  Eastern  Sudan,  presented  by  Capt.  S.  S. 
Flower  in  1904,  which  apptirently  indicates  a  breed  allied  to  the 
Hunia  Sheep. 

On  til  Af  •  ^^^  breed  appears  to  be  originally  a  native  of 

PI  bSdSh ^*^  Zululand,  but  at  least  half-a-dozen  flocks  are  kept 
rieDaiadneep.  -^^  England.  Frequently  the  rams  have  only  one 
pair  of  horns,  and  their  colour  is  black,  with  the  exception  of  the 
face  and  the  tip  of  the  long  tail,  which  are  always  white.  In  other 
cases,  as  in  the  specimens  exhibited,  the  rams  are  four-horned,  and 


FOUR-HORNED'  HEBUIDEAN   RAM. 
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show  much  more  white.  The  ewes  are  either  homlees,  or  with  a 
very  small  pair  of  horns.  The  occmrrence  of  Four-homed  Sheep  in 
St.  Kiida  and  Uiat  has  been  already  mentioned,  these  being 
characterised  by  their  brownish,  or  brown  and  white,  fleece,  and 
brown  horns.  Some  of  these  Hebridean  Sheep  have  been  introduced 
into  certain  English  parks.  In  the  present  breed,  on  the  other 
hand,  when  the  rams  have  four  horns  (fig.  11),  the  upper  pair  generally 
carve  upwards  and  backwards  in  a  curiously  Goat-like  manner. 
A  more  important  characteristic  is  that  the  horns,  whether  two  or 
four,  are  invariably  black.  The  fleece  and  tail  are  long  ;  and  while 
the  middle  of  the  face  is  white,  the  rest  of  the  head  and  body  is 
generally  piebald.  Wholly  black  specimens  are,  however,  by  no 
means  uncommon. 

Sheep  of  this  breed  are  kept  by  the  following  owners,  viz. : 
The  Duke  of  Devonshire,  at  Chatsworth ;  Mr.  E.  C.  Lowndes,  of 
Castle  Coombe,  Chippenham,  Wilts ;  Mr.  J.  Whitaker,  of  Rains- 
worth,  Nottinghamshire  ;  Lady  Cowley,  of  Draycot  Park,  Wilts ; 
Mrs.  Farrer,  of  Ingleborough,  Clapham,  Yorkshire  ;  Sir  H.  Dryden, 
of  Canons  Ashby,  Northamptonshire  ;  and  Col.  Piatt,  of  Gorddinog, 
Llanfairfechan,  North  Wales.  The  late  Duke  of  Hamilton  also 
possessed  a  flock  in  Scotland. 

In  r^ard  to  the  native  home  of  these  Sheep,  there  appears  to  be 
much  uncertainty  among  owners.  It  is,  however,  certain  that  they 
do  not  come  from  either  St.  Kilda  or  Uist.  Perhaps  the  most 
satisfactory  history  exists  in  the  case  of  the  flock  owned  by  Mrs. 
Farrer.  The  original  parents  of  these  Sheep  were  brought  home 
from  the  Cape  about  a  century  ago  by  the  present  owner's  grand- 
fat'her.  Col.  Farrer,  who  believed  that  they  had  been  imported  into  the 
C&pe  by  Spanish  or  Portuguese  settlers,  who  were  supposed  to  have 
brought  them  from  their  own  country.  A  portion  of  this  original 
flock  was  given  to  Sir  Henry  Dryden's  ancestor,  so  that  the  Ingle- 
borough and  Canons  Ashby  flocks  have  the  same  ancestry. 

Lady  Cowley's  flock  was  imported  at  the  time  of  the  last  Zulu 
War,  about  twenty-five  years  ago,  and  consisted  of  about  thirty 
head.  These  were  small,  wholly  black,  two-horned  Sheep,  with 
moderately  long  wool  and  long  tails.  A  few  of  these  black  '  Zulus ' 
were  given  by  Lady  Cowley  to  Mr.  Lowndes,  and  these  were 
subsequently  crossed  with  piebald  two-homed  rams  from  the  flocks 
of  Mr.  Whitaker  and  Sir  H.  Dryden,  with  the  result  that  the  breed 
was  greatly  improved  in  size  and  stamina,  while  the  rams  frequently 
developed  a  second  pair  of  horns.  That  the  small  black  'Zulus' 
and  the  larger  piebald  breed  are  identical,  or  nearly  so,  is  rendered 
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probable  by  the  fact  that  the  former  are  not  nnfreqnently  fonr- 
homed,  and  alfio  from  the  circnmstance  that  the  Museum  possesses 
the  head  (presented  in  1901  by  the  Kev.  H.  G.  Morse)  of  a  South 
African  Sheep  which  is  black,  with  a  white  face,  and  has  four  horns. 
It  is  noteworthy  that  in  this  head  the  horns  are  much  smaller  than 
in  the  English  piebald  rams,  and  also  that  the  coat  is  short  and  hairy. 

It  is  thus  evident  that  wholly  black  Sheep,  and  black  Sheep  with 
a  large  white  '  blaze '  on  the  face,  occur  in  Zululand  and  other  parts 
of  South  Africa,  and  also  that  the  rams  of  these  Sheep  are  not 
unfrequently  four-horned.  On  the  other  hand  there  seems  no 
information  with  regard  to  the  existence  of  any  such  breed  either 
in  Spain,  Portugal,  or  North  Africa.  Consequently,  till  the  contrary 
is  proved,  the  presumption  is  that  these  Sheep  are  indigenous  to 
South  Africa. 

The  superior  size,  the  longer  fleece,  and  perhaps  the  greater 
amount  of  white  on  the  body  in  the  English  strain  are  features 
which  might  naturally  occur  as  the  result  of  better  feeding. 

That  the  duplication  of  the  horns  in  these  breeds  is  due  to 
splitting  of  the  normal  pair,  is  rendered  practically  certain  by  a  skull 
of  a  South  African  piebald  ram  presented  to  the  Museum  by 
Mr.  W.  P.  Pycraf t.  In  this  specimen  each  horn  is  cleft  to  witliin 
a  short  distance  of  its  base  ;  the  minor  branch,  which  is  inferior  in 
position,  lying  close  alongside  the  larger. 

The  specimens  of  this  breed  include  a  ram,  presented  by  Mr. 
E.  C.  Lowndes  in  1902 ;  the  head  of  a  ram,  presented  by  the 
Duke  of  Devonshire  in  the  same  year;  and  the  above-mentioned 
head  from  South  Africa,  presented  by  the  Rev.  H.  G.  Morse 
in  1901. 

--   .  Unicorn  Sheep,  which  are  natives  of  Nepal,  take  their 

name  from  the  circumstance  that  the  horns  of  the  rams 
olieep.  ^^  completely  welded  together  (fig.  6).  The  ewes  are 
hornless.  The  fleece  is  woolly ;  the  head  and  neck  being  black,  the 
body  white,  and  the  limbs  piebald  ;  the  tail  appears  to  be  naturally 
short.  These  Sheep  form  a  regular  breed  in  Nepal,  and  are  not 
merely  accidental  sports.  In  the  adult  rams  the  horns,  alike  in  shape, 
direction  and  size,  are  not  dissimilar  to  those  of  the  Nilgiri  Tahr 
{Hemitragus  hylocrim)  ;  but  they  are  placed  so  close  together  that  their 
inner  surfaces  become  practically  united,  although  a  transverse  section 
shows  that  the  sheath  of  each  is  complete  and  distinct.  From  their 
direct  backward  curvature,  the  horns  tend  to  grow  into  the  back  of 
the  neck  of  the  animal,  so  that,  as  in  two  skuUs  in  the  Museum,  it  is 
frequently  necessary  to  saw  off  the  tips. 
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The  ram  exhibited  was  brought  home  from  India  by  H.R.H.  the 
Prince  of  Wales  in  1906,  and  exhibited  in  the  Zoological  Society's 
Menagerie,  where  it  died  in  1908,  when  the  skin  was  presented  to 
the  Museum  by  the  Council  of  the  Society.  The  two  skulls  exhibited 
were  presented  to  the  Museum  by  Mr.  Brian  Hodgson  in  184^. 

—.  11     \x\         Among  the  numerous  domesticated  breeds  of  Sheep 
cii  departing  more  or  less  widely  from  the  type  of  the 

dneep.  ^- j^  ^ouflon  and  the  Urial  pefhaps  the  most  remark- 
able is  the  one  commonly  known  in  this  country  as  the  Wallachian 
Sheep,  and  in  Germany  as  the  *  Zackelschaf '  (fig.  8).  In  the  typical 
breed,  which  appears  to  have  its  home  in  Wallachia  and  Rumania  and 
some  of  the  adjacent  countries  of  Eastern  Europe,  the  horns,  which  are 
of  great  length,  are  twisted  into  close  straight  spirals,  rising  from  the 
head  with  but  little  outward  divergence.  This  type  is  shown  in  a 
miniature  model  exhibited  among  the  collection,  and  in  the  general 
form  of  the  horns  presents  a  marked  superficial  resemblance  to  the 
Suleiman  race  of  the  Markhor  Wild  Goat,  so  much  so,  indeed,  as  to 
have  led  to  the  suggestion  thab  the  Wallachian  Sheep  originated 
from  a  cross  between  the  last-named  species  and  an  ordinary  Sheep. 
In  a  second  breed,  apparently  a  native  of  Hungary,  the  horns,  although 
of  the  same  general  type,  are  somewhat  more  divergent  and  have  the 
spiral  rather  more  open.  So  different  are  Wallachian  Sheep  from 
the  ordinary  type  that  Linnaeus  regarded  them  as  specifically  dis- 
tinct from  the  latter  {fivis  aries\  and  gave  them  a  separate  name, 
Ov%»  strefpskeros.  Certain  horns  of  the  Indian  Hunia  Ram  presented  to 
the  Museum  by  Mr.  A.  O.  Hume  indicate  that  there  roust  be  a 
transitional  form  between  the  Wallachian  and  the  ordinary  Sheep  in 
the  matter  of  horns  ;  for  in  these  Hunia  Rams,  although  the  ordinary 
*'  ammon-spiral '  is  preserved,  the  horns  are  extended  much  more 
laterally  outwards  than  usual,  and  at  the  same  time  display  a  more 
corkscrew-like  type  of  spiral.  The  intermediate  link  seems  to  be 
formed  by  a  Hungarian  breed  in  which  the  horns  diverge  almost 
directly  outwards  in  a  very  open  spiral,  which  is,  however,  merely  an 
exaggeration  of  the  ordinary  Sheep  spiral.  They  are,  in  fact,  almost 
exactly  intermediate  between  those  of  the  Hunia  ram  and  those  of 
the  Hungarian  variety  of  the  *  Zackelschaf,'  which  should  therefore 
be  relegated  to  the  rank  of  a  sub-species,  or  breed  of  Ovis  aries,  as 
Ovis  arm  strepsiceros. 

The  Wallachian  Sheep  is  represented  in  the  collection  by  a  mounted 
male  from  Wallachia,  purchased  in  1903  ;  and  also  by  a  miniature 
model  of  a  male  of  the  Hungarian  breed,  purchased  in  1902,    lu 
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addition  to  these,  the  collection  includes  the  horns  of  a  male  and  a 
female  from  Wallachia,  purchased  in  1902. 

w  t  T  IIaH     ^^^  African  Fat-tailed  Sheep  (fig.  12),  of  which  a  fine 
*  example  is  exhibited,  is  one  of  the  most  remarkable 

oneep.  breeds  in  the  world,  the  tail  being  of  great  length  and 
also  of  excessive  width  at  the  base.  In  the  specimen  exhibited  it  is 
considerably  over  a  yard  in  length,  and  in  life  must  have  weighed 
several  pounds.  Fat-tailed  Sheep  are  met  with  in  many  parts  of  the 
world,  but  in  few  of  them  is  the  fatness  of  the  caudal  appendage  so 
strongly  marked  as  in  the  South  African  breed.  This  appears  to 
be  due  to  that  breed,  according  to  the  general  belief,  being  the  result 
of  a  cross  between  the  Persian  Fat-tailed  and  the  African  Fat-rumped 
Sheep.  It  is  to  the  latter  breed  that  the  African  Fat-tailed  Sheep 
apparently  owes  the  excessive  development  of  the  basal  portion  of  the 
appendage  from  which  it  takes  its  name.  The  specimen  exhibited  of 
the  Cape  Fat-tailed  breed  is  a  ram  from  Cape  Colony,  presented  by 
the  Director  of  Agriculture,  Cape  Colony,  in  1906. 

Fut  n  a     ^^  ^^  countries  to   the  east  and  south  of  the 

^      Caspian  Sea,  such  as  many  parts  of  Central  Asia, 
OOP-  Arabia,   Persia,  and  North-eastern    Africa,  occur 

certain  breeds  of  Sheep  characterised  by  the  tail  (which  is  of  the 
flattened  type  of  that  of  the  Fat-tailed  breed)  being  short  or  rudi- 
mentary, and  by  the  accumulation  of  large  masses  of  fat  on  the 
buttocks  (whence  the  name  Ovis  sUatopygay  which  has  been  applied  to 
these  Sheep).  In  the  exhibited  Arabian  breed  (fig.  18)  the  head  is 
black  and  the  body  and  legs  are  white,  while  the  coat  of  the  adult  is 
hairy.  The  lambs  have,  however,  a  woolly  coat,  as  have  the  adults  of 
the  Abyssinian  breed.  In  Central  Asia  both  a  black  and  a  white  strain 
are  kept ;  the  lambs  of  the  former  yielding  the  finely  curled  wool 
known  as  Astrachan.  These  Sheep  are  represented  in  the  collection  by 
a  ram  from  Hedjaz,  Arabia,  presented  by  Capt.  S.  S.  Flower  in  1902. 

DoniAstipRtikd     Domesticated   Goats  differ    from  Sheep  by  the 
p  absence  of  a  gland  on  the  face  (the  *  larmier,'  or 

tear-gland)  below  each  eye,  and  the  presence  of  a 
beard  on  the  chin  of  the  male,  or  sobietimes  of  both  sexes.  Rams 
also  lack  the  strong  odour  of  he-Goats.  Sheep  have  interdigital 
glands  between  the  hoofs  of  all  the  feet,  but  in  Goats  such  glands 
are  wanting  in  the  hind-feet,  and  may  be  also  absent  in  the  front 
pair.  The  horns  of  Sheep  (when  present)  generally  form  a  close 
horizontally  .directed  spiral,  with  numerous  fine  transverse  wrinkles. 
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HKDJAZ   FAT-RUMPf:D   SHEEP. 
JFtoiu  Biphulflgnph  by  CBpWln  M.|H.  PLOWkR 


Domesticated  Goats.  25 

and  are  brown  in  colour.  Those  of  Goats  are  usually  blackish, 
directed  more  upwards,  and  may  be  either  scimitar-shaped  or  cork- 
screw-like. The  WaUachian  Sheep  has,  however,  upwardly-directed, 
corkscrew-like  horns.  The  skull  of  a  typical  Goat  differs  from  that 
of  a  typical  Sheep  by  the  absence  of  a  pit  for  the  face-gland,  by  the 
circumstance  that  the  part  behind  the  horns  is  rounded  instead  of 
flat,  and  meets  the  frontal  plane  at  a  very  obtuse,  instead  of  nearly 
at  a  right  angle,  and  by  the  more  concave  profile  of  the  forehead. 
There  are,  however,  hornless  Roman-nosed  Domesticated  Goats 
without  a  beard,  and  Wild  Sheep  without  face-glands,  so  that  it 
is  difficult  to  distinguish  between  all  the  members  of  the  two  groups. 
Most  Domesticated  Goats  {Copra  hireus)  are  descended  from  the 
Wild  Goat  ((7.  hircus  agagrus)  of  the  Mediterranean  Isles,  Asia 
Minor,  and  Persia,  although  some  may  have  been  crossed  with  other 
species.  The  ears  may  be  upright  or  pendent,  and  both  sexes  may 
be  bearded.  When  present,  the  horns  are  often  of  the  sdmitar-like 
form  of  the  wild  species,  but  generally  with  the  tips  turned  outwards 
instead  of  inwards ;  they  may,  however,  be  spiral  like  those  of  the 
Markhor  Wild  Goat  {G.  fdlcaneri)  of  the  Himalaya,  although 
nearly  always  twisted  the  opposite  way.  The  Circassian  Goat  has, 
however,  the  spiral  running  in  the  same  direction  as  that  of  the 
Markhor. 

Goats  were  domesticated  by  the  Prehistoric  Swiss  lake-dwellers 
and  the  ancient  Egyptians.  The  Angora  breed  is  large,  with  spiral 
horns,  long  silky  white  hair,  and  pendent  ears.  The  Shawl-Goats  of 
Tibet  are  somewhat  smaller,  with  under-fur,  or  pashm,  at  the 
roots  of  the  long  hair.  Another  long-haired  breed  is  the  Syrian  or 
Mambar  Goat,  which  is  tall  and  long-limbed,  with  very  long  ears, 
and  shaggy  silky  black  hair.  In  the  Egyptian  Goat  the  limbs  are 
long,  the  horns  short  or  wanting,  the  head  small,  with  a  convex 
profile,  and  the  beard  generally  absent ;  the  short  hair  is  usually 
reddish  brown,  tending  to  yellow  on  the  limbs,  but  may  be  slaty 
grey  or  spotted.  In  the  Sudan  breed  the  horns  do  not  exceed  four 
inches  in  length,  and  curve  forward  at  the  tips,  the  limbs  being 
short  and  stoat.  The  short  and  thick  hair  is  usually  a  mixture  of 
black  and  reddish ;  but  red,  yellowish,  brown,  black,  and  spotted 
examples  occur.  The  black  beard  reaches  the  chest,  where  it  divides 
to  spread  over  the  shoulders.  The  range  of  this  breed  extends  from 
the  Nile  valley  to  the  West  Coast  of  Africa. 

In  many  parts  of  the  world  Domesticated  Goats  have  reverted  to 
a  wild  or  half-wild  (feral)  condition,  as  in  Scotland,  and  the  islands 
of  Skye,  St.  Helena,  and  Juan  Fernandez. 
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The  following  list  includes  the  more  important  of  the  specimens 
exhibited. 

The  English  Goat  is  represented  by  the  head  of  a  female, '  White 
Queen,'  a  first  prize  winner,  presented  by  Mr.  R.  Walter  in  1901 ; 
while  of  the  Anglo-Swiss  breed  a  complete  female  specimen,  '  the 
Black  Arrow,'  presented  by  Mr.  H.  Green  way  in  1901,  is  shown.  Of 
the  Goats  that  have  reverted  to  a  wild  state,  there  is  the  head  of  a 
male  'with  black  hair  from  Scotland,  presented  by  Mr.  Cecil  Grenfell 
in  1897 ;  and  also  two  heads  of  the  white  variety  from  Skye, 
presented  by  Sir  Donald  Carrie,  K.C.M.6. 

The  Tibetan  Shawl-Goat  is  represented  by  the  horns  of  a  male 
from  Ladak,  presented  by  Gen.  Strachey  in  1879 ;  and  likewise  by 
skulls  given  by  Mr.  Brian  Hodgson  in  1848.  To  the  last-named 
donor  the  collection  owes  the  skull  and  horns  of  a  male  of  the 
Circassian  Goat ;  while  a  second  specimen  of  the  same,  from  Turkey, 
was  presented  by  Capt.  S.  S.  Flower  in  1904.  Both  these  show  the 
reversal  of  the  spiral,  as  compared  with  ordinary  (roats. 

For  many  years  a  report  was  current  as  to  the  existence  of  an 
*  Anfcelope-like'  Wild  Goat  in  the  mountains  of  the  Azores.  Thanks 
to  Major  Chaves,  of  the  Ponte  Delgada  Museum,  the  collection  now 
includes  a  pair  of  male  skulls  with  horns,  which  prove  that  the 
animal  is  a  true  Goat,  probably  the  descendant  of  domesticated  breeds 
which  have  run  wild.  The  horns,  which  are  about  a  couple  of  feet 
in  length  in  both  skulls,  are,  however,  remarkably  straight  and 
upright,  their  inner  edges  being  almost  in  contact  in  one  example 
for  a  distance  of  about  8  inches,  although  they  diverge  lower 
down,  while  in  both  they  assume  the  open  spiral  characteristic  of 
Goats  generally  towards  the  tips.  It  is  this  unusual  uprightness 
and  straightness  of  the  horns  that  led  to  the  idea  that  the  Azores 
Wild  Goat  had  an  affinity  to  Antelopes. 

A  male  of  the  Joura  Goat,  from  the  Isle  of  Joura,  received  from 
the  Zoological  Society  in  1903,  shows  that  the  markings  of  this 
breed  closely  resemble  those  of  the  wild  Gapra  hircus  (egagriis,  which 
formerly  inhabited  many  of  the  islands  of  the  ^Egean  Archipelago, 
and  is  still  found  in  Crete,  Asia  Minor,  Persia,  etx;.  The  skull  of 
a  male  Goat  from  Grand  Comoro  Island,  Mozambique  Channel, 
presented  by  Sir  John  Kirk,  K.C.B.,  in  1871,  is  of  interest  as  showing 
the  wide  range  of  breeds  nearly  related  to  those  of  Europe.  Much 
the  same  may  be  stated  with  regard  to  a  female  Bomean  Domesticated 
Goat  from  Sarawak,  Borneo,  sent  home  by  Dr.  C.  Hose  in  1003. 
Of  the  Angora  Goat,  the  collection  includes  a  fine  male  specimen 
from  Constantinople,  presented  by  Mr.  J.  E,  Whittall  in  1901  ;  and 


Bamesticated  Pigs.  27 

likewise  a  skull  and  a  head  of  a  male,  also  from  Constantinople, 
presented  bj  Messrs.  J.  Foster  in  1902. 

The  Egyptian,  often  known  as  the  Theban,  or  Roman-nosed,  Goat 
has  been  regarded  as  a  Sheep,  but  since  it  presents  most  of  the 
characteristics  of  the  Gloats,  may  be  referred  to  that  group.  It  is 
an  extremely  ancient  breed,  being  represented  in  the  Egyptian 
frescoes  at  Beni-Hassan.  Of  this  breed  the  Museum  possesses  the 
mounted  skin  and  skeleton  of  a  male  from  Egypt,  purchased  in  1900  ; 
and  likewise  the  skull  of  a  male  from  the  Eastern  Sudan,  presented 
by  Capt.  8.  S.  Flower  in  1902.  The  skeleton  of  a  Chinese  Hornless 
Goat  from  Shanghai,  received  from  the  Zoological  Society  in  1858, 
appears  to  indicate  a  closely  allied  breed.  On  the  other  hand,  the 
skull  of  an  ancient  Egyptian  Goat,  from  a  tomb  in  Egypt,  presented 
by  Prof.  W.  Flinders  Petrie  in  1900,  belongs  to  a  totally  distinct  breed, 
with  well-developed  horns.  The  skull  of  a  female  Goat  from  Khartum, 
presented  by  Capt.  S.  S.  Flower  in  1903,  represents  the  Sudan  breed. 

p.  The  collection  of  Domesticated  Pigs  is  at  present  very  small, 

®^*  consisting  mainly  of  a  few  heads,  skulls,  and  models  of  some 
of  the  chief  British  breeds.  Included  in  the  series  is  a  specimen  of 
the  Wild  Boar  {Sxi^b  scrofa\  bred  in  Windsor  Forest,  as  representing 
the  original  ancestral  stock  of  the  European  breeds  of  Domesticated 
Swine.  This  specimen  was  presented  by  H.M.  the  King  in  1901. 
Here  it  may  be  mentioned  that  the  young  of  wild  Swine  are  striped, 
although  those  of  domesticated  breeds  are  for  the  most  part  without 
such  markings.  It  is  stated,  however,  that  in  Hungary  there  are 
Domesticated  Pigs  which  produce  striped  young.  Of  Domesticated 
Swine  the  collection  included  mounted  heads  of  boars  of  the  brown 
Tamworth,  black  Berkshire,  and  white  Yorkshire  breeds,  all  pre- 
sented by  Messrs.  C.  &  T.  Harris  &  Co.  There  are  also 
miniature  models  of  a  white  Yorkshire  boar  and  sow,  purchased  in 
1902,  as  well  as  a  skull  of  a  white  Yorkshire  boar,  presented  by 
Messrs.  Harris  in  1903.    A  few  other  skulls  are  also  exhibited. 

In  the  same  case  are  shown  lower  jaws  of  boars  from  New  Guinea 
in  which  the  tusks  are  abnormally  developed  owing  to  the  upper 
ones  having  been  broken  off.  These  were  purchased  in  1903.  Near 
by  are  shown  similar  tusks  of  boars  from  the  Fiji  Islands.  Both  in 
New  Guinea  and  in  Fiji,  where  they  are  worn  as  armlets,  it  is  the 
custom  to  produce  lower  tusks  of  this  abnormal  form  by  the  removal 
at  an  early  age  of  the  upper  ones.  One  specimen,  forming  a  complete 
circle,  waa  presented  by  Mr.  R.  T.  Pritchett  in  1889,  the  other  by 
Sir  William  McGregor,  K.CM.G.,  in  1886, 
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.|  .    PreviouB  to  tihe  oonqnest  of  South  America  by  the 

. .  Spaniards,  the  Llama  and  Alpaca,  which  are  descended 

paca.  ijQxn.  the  Wild  Goanaco  {Lama  huanacus)  of  Patagonia, 
were  the  only  large  domesticated  animals  on  that  continent,  and 
were  f oUj  as  important  to  the  Peruvians  as  is  the  Reindeer  to  the 
modem  Lapps.  Not  only  did  they  perform  all  the  carrying  work  of 
the  country,  but  they  furnished  food  and  wool.  The  Llama  is  the 
larger  of  the  two  breeds,  and  is  variable  in  colour,  although  generally 
white,  or  white  blotched  with  black  or  brown,  the  hair  being  com- 
paratively short.  The  males  were  alone  employed  to  carry  burdens  ; 
the  females  supplying  milk  and  flesh.  The  Alpaca  is  a  smaller  and 
much  longer-haired  animal,  which  was  bred  solely  for  the  sake  of  its 
wool.  The  usual  colour  is  very  dark  brown  or  black  ;  and  in  many 
examples  the  hair  of  the  body  is  so  long  as  almost  to  touch  the 
ground.  The  number  of  Llamas  employed  by  the  ancient  Peruvians 
to  transport  the  produce  of  the  Potosi  Mines  has  been  estimated  at 
300,000.  The  flesh  is  said  to  rival  the  best  mutton  in  quality. 
Llamas,  inclusive  of  the  Guanaco,  are  the  South  American  repre- 
sentatives of  the  Camels  of  the  Old  World,  although  they  have  no 
humps.  Before  they  were  introduced  by  Europeans,  South  America 
had  no  Cattle,  Sheep  or  Goats.  Specimens  of  the  Llama  are  shown 
in  the  North  Hall. 

From  the  structure  of  the  frontal  region  of  the 
Don^ticated    gj^^^  ^^  ^^  evident  that  Domesticated  Dogs  {Cants 
UOgB.  familiaris)  are  derived  from  wild  species  related 

to  the  Wolf  {Cants  lupics),  the  North  American  Coyote  {C.  latrans\ 
and  the  Jackal  {C.  aureus),  and  have  no  near  kinship  to  the  Fox 
{Vulpes  alopex).  The  skulls  of  the  Coyot6  and  Fox  exhibited  in  the 
table-case  of  skulls  show,  for  instance,  that  in  the  former  the 
postorbital  process  of  the  frontal  bone  (X)  is  convex,  as  in 
Domesticated  Dogs,  whereas  in  the  latter  it  is  concave.  Whether 
Domesticated  Dogs  are  derived  from  Wolves  and  Jackals,  or  from 
one  or  more  extinct  species,  is  uncertain.  From  the  superficial 
formations  of  Russia  have  been  obtained  the  remains  of  a  Dog 
{Cants  pontiatint)  which,  it  is  suggested,  may  have  been  the  ancestor 
of  Sheep-dogs  and  Hounds,  and,  by  crossing  with  the  Wolf,  of 
Mastiffs  and  Deerhounds.  It  has,  however,  to  be  determined 
whether  this  fossil  species,  which  appears  to  have  been  nearly 
related  to  the  Australian  Dingo,  was  really  wild.  Terriers,  Pome- 
ranians, etc.,  have  been  regarded  as  descendants  of  Cams  familiaris 
palustriSy  of  the  Bronze  period,  the  latter  being  a  derivative  from 
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Ganis  mickii,  the  remains  of  which  oocar  in  somewhat  earlier  strata 
on  the  Continent. 

The  number  of  lower  teeth  in  domesticated  breeds  is  greater 
than  in  the  Asiatic  Wild  Dogs  of  the  genos  Cyan.  Eskimo  Dogs 
present  many  Wolf-like  characters,  and  the  Dc^s  of  the  Hare 
Indians  show  a  strong  resemblance  to  the  Coyote.  In  Europe  Dogs 
were  domesticated  during  the  Prehistoric  period  ;  and  in  Egypt  several 
distinct  breeds  were  established  between  3,000  and  4,000  B.C. 

The  greater  number  of  the  breeds  may  be  arranged  in  the 
following  six  groups  : — 

I. — WoLF-LiKB  Dogs.  Including  Eskimo  and  Hare  Indian  Dogs, 
Pomeranians,  Sheep-dogs  and  Collies,  Drovers'  Dogs,  and  the  Pariah 
Dogs  of  Eastern  Europe,  Asia,  and  Africa.  The  Dingo,  which  is 
domesticated  by  the  Australian  aborigines,  has  been  generally 
regarded  as  a  distinct  species,  but  comes  very  close  to  the  Pariah  Dogs. 

II. — Greyhound  Group.  Comprising  English  and  Italian 
Greyhounds,  Deerhound,  Irish  Wolfhound,  and  Persian,  Afghan,  and 
Russian  long-haired  Greyhounds  or  Wolfhounds,  the  last  now 
generally  known  as  Borzois.  These  Dogs  hunt  by  sight  The 
Hairless  Dogs  of  Asia  and  South  America  may  probably  be  placed 
here.  Lurchers  are  a  cross  between  either  the  Deerhound  and 
Collie  or  the  English  Greyhound  and  Sheep-dog. 

III. — Spanibl  Group.  Includes  Field  and  Water  Spaniels,  of 
which  there  are  several  breeds,  Eing  Charles,  Blenheim,  Pekinese 
and  Japanese  Spaniels,  Setters  (large  Spaniels  which  point  at  game), 
Retrievers,  Newfoundlands,  and  Labrador  Dogs. 

IV. — Hound  Group.  In  this  group  are  classed  Bloodhounds, 
Staghounds,  Foxhounds,  Harriers,  Otter-hounds,  Beagles,  Bassets, 
Turnspits,  Dachshunds,  Pointers,  and  Dalmatian  or  Carriage  Dogs. 
With  the  exception  of  the  Pointer,  the  members  of  this  group  hunt 
by  foot-scent. 

V. — ^Mastiff  Group.  Includes  English  and  Cuban  Mastiffs, 
Bull-dog,  Great  Danes  or  Boarhounds,  Pugs,  St.  Bernards,  and  the 
long-haired  Tibetan  Mastiff.  The  BuU-terrier  is  a  cross  between 
the  Bull-dog  and  the  Smooth-haired  Terrier. 

VI. — Tbrribr  Group.  Comprises  Fox-terriers,  Irish  Terrier,  Skye 
Terrier,  Dandie  Dinmont,  Yorkshire  and  Halifax  Terriers,  English 
Terrier,  Poodles,  and  Maltese,  Russian,  and  Mexican  Lapdogs. 

p     .  ,         H    "^^  addition  to  a  large  number  of  skulls  exhibited  in 

the  table-case.  Pariah  Dogs  are  represented  in  the 
ilingro.         collection  by  a  female  from  Constantinople,  presented 
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by  the  Dachess  of  Bedford  in  1907  (fig.  14) ;  by  a  male  from  Egypt, 
presented  by  the  Hon.  Walter  Rothschild  in  1904  ;  and  by  a  male 
and  female  (of  which  the  former  is  grey  and  the  latter  red)  from  India, 
which  were  ptirchased  in  1903.  It  will  be  noticed  that  in  general 
character  these  Pariah  Dogs  come  very  close  to  the  Dingo,  the 
Domesticated  Dog  of  the  Australian  aborigines,  of  which  a  specimen, 
presented  by  the  Zoological  Society  in  1901,  is  exhibited.  Although 
long  regarded  as  an  indigenous  species,  there  is  little  doubt  that  the 
Dingo  was  brought  to  Australia  by  the  natives  on  their  first  arrival. 

_  -  .  Eskimo  Dogs,  like  the  Samoyede  breed  of  Siberia,  are 

closely  allied  to  the  larger  variety  of  the  Pomeranian  or 
^*  Spitz ;  and  in  some  cases  it  is  difficult  to  distinguish 
between  the  two.  Eskimo  Dogs  are  represented  in  the  collection 
by  *  Farthest  North,'  a  dog  which  formed  the  leader  in  the  team  of 
Lieut.  Peary  during  his  expedition  to  Greenland.  This  famous  dog, 
which  died  in  April,  1902,  was  bred  in  Greenland,  and  presented 
by  Miss  Casella.  Another  well-known  Eskimo  of  which  the 
mounted  skin  is  shown  is  'Seymour-Franklin,'  a  female  prize- 
winner, which  was  bom  in  May,  1888,  and  died  in  1900  (K.C.S.B., 
No.  30,393).  This  dog  was  bred  in  England  by  Mr.  W.  K.  Taunton, 
and  presented  by  him  on  its  death.  A  third  celebrated  Eskimo  is 
*  Arctic  King,'  which  was  born  in  England  July  Ist,  1902,  and  died 
May  Ist,  1904.  This  dog  was  the  winner  of  more  than  120  first  and 
special  prizes.  Its  mounted  skeleton  was  presented  by  Mr.  A.  P. 
King  in  1907.  A  fourth  specimen  of  the  Eskimo  breed,  a  female 
from  Greenland,  was  presented  by  Mr.  W.  K.  Taunton  in  1900. 

«rh  rh  '  ^^^  ^^^  ^^  ^^  Eskimo  is  the  Chinese  breed 
tnow-tnow.  Ymo^x^  in  this  country  as  '  Chow-Chow,'  a  '  Pigeon- 
English'  term  meaning  to  eat,  in  allusion  to  the  fact  that  these 
Dogs  are  commonly  used  for  food  in  China.  The  first  specimen  is 
a  male  Black  Chow-Chow,  which  was  bom  in  March  1892,  and  died 
Febraary,  1 902.  This  dog  (K.C.S.B.,  No.  37,905,  fig.  15),  which  was 
the  winner  of  6  first  and  several  second  prizes  and  medals,  was  bred  in 
France  by  M.  Waldeck-Rousseau,  and  presented  by  Miss  Casella  in 
1902.  The  Red  Chow-Chow  is  represented  in  the  collection  by  the 
head  of  Champion  *  T'ien,'  a  female  (K.C.S.B.,  No.  1720a),  lK)rn  in 
England,  May,  1895,  which  died  in  August,  1903,  and  was  presented 
by  tlie  breeder.  Miss  Casella,  in  the  same  year. 

Sheen    "^^^  ^^^  English  (Bob-tailed)  Sheep-dog  is  a  breed  which 

^    appears  to  be  of  great  antiquity,  and  remarkable  for  the 

^*     fact  that  a  considerable  proportion  of  the  pups  are  born 
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with  quite  short  tails,  apparently  an  instance  of  inheritance  of  an 
acquired  character.  The  one  example  of  this  breed  in  the  collection 
is  the  Champion  female  *  Fair  Weather,'  which  was  born  in  May,  1898, 
and  died  in  August,  1907  ;  her  sire  being  '  Sir  James,*  and  her  dam, 
'  Birthday/  She  was  the  most  celebrated  Sheep-dog  of  her  time, 
and  the  winner  of  a  very  large  number  of  first  and  special  prizes, 
cups,  championships,  etc.  The  specimen  was  presented  by  the 
breeder  and  owner,  Mrs.  Fare  Forse,  in  1907. 

p  ...  The  name  by  which  this  breed  is  commonly  known 

«  X  *  ^  in  England  is  corrupted  from  *  Oolly,'  which  means 
Qh        n  black-faced,  and  was  originally  applied  to  Highland 

'*  *'6*  Sheep  instead  of  to  the  Dog  by  which  they  are 
tended.  Collies  of  mnch  the  same  type  as  the  present  rough-haired 
breed  were  in  use  in  the  sixteenth  century,  and  there  is  little  doubt 
that  these  Dogs  are  of  a  very  ancient  type.  The  Bough-coated  Collie 
is  represented  by  '  Roy '  (sire  *  Trentham  Roy,'  dam,  '  Portington 
Lassie '),  who  was  born  in  October,  1896,  and  died  in  February,  1904. 
The  breeder  was  Mr.  A.  P.  Attawell,  and  the  specimen  was  presented 
by  Mr.  P.  Stephenson  in  1905. 

p       -  -       Greyhounds  are  built  essentially  for  speed,  and 

jrnounas.  gpgcially  characterised  by  their  habit  of  hunting 
by  sight  instead  of  by  scent.  Coursing  existed  as  a  sport  in  the 
second  century,  and  the  Greyhounds  of  that  period  were  probably  not 
very  unlike  the  modem  breed,  although  heavier.  Greyhounds  are 
represented  in  Greek  and  Roman  sculptures ;  and  Greyhound-like 
Dogs  were  also  known  to  the  ancient  Egyptians,  by  whom  they  were 
employed  in  coursing,  but  whether  they  hunted  by  sight  or  by  scent 
cannot  be  determined.  Some  of  these  ancient  Egyptian  Hounds 
resembled  modem  Greyhounds  in  general  characters,  although 
apparently  with  shorter  legs,  but  others  were  more  like  Borzois,  and 
one  (fig.  17)  is  identical  with  the  Slughi,  or  Persian  Greyhound. 
Previously  to  the  time  of  Queen  Elizabeth  Greyhounds  seem  to  have 
been  larger  and  more  powerful  than  the  modem  breed,  showing  some 
approximation  to  Deerhounds,  and  being  employed  for  hunting  deer 
as  well  afi  hares  ;  and  it  was  only  after  they  were  used  exclusively 
for  coursing  hares  that  the  modem  type  was  developed. 

The  Whippet  is  a  smaller  dog,  apparently  the  product  of  a  cross 
between  the  Greyhound  and  a  Terrier ;  while  the  Italian  Greyhound 
is  a  diminutive  breed.  Nearly  allied  to  the  true  Greyhound  is  the 
hairy  Persian  Greyhound,  which  leads  on  to  the  Afghan  Greyhound,  the 
Borzoi,  or  Russian  Wolfhound,  the  Scotch  Deerhound,  and  the  modem 
representative  of  the  Irish  Wolfhound,  some  of  these  breeds  hunting 
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as  much  b;  scent  as  by  aight.     The  Lnrcber  is  probably  derived 
from  a  croea  between  the  Deerhonnd  and  the  old  Talbot  Honnd. 

The  English  Gre;hoand  is  represented  by  '  Fullerton '  (fig.  16),  a 
Dog,  bom  in  1888,  who  was  winner  of  the  Waterloo  Cup  in  1889, 
1890,  1891  and  1892.  He  was  bred  by  Mr.  J.  Dent,  and  Bold  as  s 
pup  for  850  guineas  to  Col.  North.  The  skin  and  skeleton  were 
presented  by  Sir  W.  J.  Ingram,  Bart.,  in  1899,  the  year  in  which  this 
famoDs  Dog  died.     '  Fnllerton '  is  considered  to  have  been  the  best 


Fig.  16. — Ekqlibh  Obkihookd  '  Fullbbtoh.' 

Greyhound  ever  bred.  The  breed  is  aUo  represented  by  the  head 
and  skeleton  of  '  Champion  Fairy,'  a  female  which  died  in  May,  1903. 
These  specimens  were  presented  by  Mr.  J.  J.  Holgate,  the  breeder, 
in  1903.  The  collection  also  includes  the  skeleton  of  a  so-called 
Anstralinn  Greyhound,  this  being  merely  the  English  breed  accli- 
matised in  Auatntlia.  The  Italian  Greyhound  is  at  pi'esent  represented 
only  by  the  skull  of  'Cato,'  presented  by  Miss  H.  M.  Mackenzie 
in  1902.  Here  may  be  placed  the  Hairless  Bogs,  of  which  an 
English-bred  specimen,  presented  by  Mrs.  Wliitbread  in  1903,  is 
exiiibiled. 
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.  The  Slughi,  or  Gazelle-Hoand,  is  one  of  the  oldest 

^  •  breeds  of  Dogs,  being  represented  (under  the  name 
of  Zelughi)  in  the  frescoes  on  the  tombs  of  Beni- Hasan,  in  the  valley 
of  the  Nile,  Egypt  (fig.  17).  A  copy  of  one  of  these  paintings  is  shown 
in  the  wall-case  on  the  north  side  of  the  Hall.  The  trae  Slughi  is 
kept  by  the  tribes  of  the  Eastern  deserts,  the  finest  strain  being  in  the 
possession  of  the  Bedouin  chiefs.  The  breed  is  also  known  as  the 
Syrian  or  Persian  Greyhound,  although  short-haired  Dogs  are  likewise 
included  under  the  former  name.  These  Dogs  are  used  for 
hunting  gazelles,  hares,  etc. ;  often  with  the  assistance  of  falcons, 
which  fly  at  the  head  of  the  quarry.  They  are  bred  to  match  the 
desert  sand  in  colour,  their  tint  ranging  from  rufous  fawn  to  dirty 
white.  In  the  collection  the  Slughi  is  represented  by  *Luman' 
(fig.  18,  a),  who  died  in  1907  at  the  age  of  \\\  years.  This  Dog  was 
imported  as  a  puppy  from  the  chief  of  the  Tahawi  tribe.  Lower 
Egypt.  In  its  prime  it  had  bright  golden-yellow  hair,  passing  into 
deep  cream-colour  on  the  face,  limbs,  under-parts,  and  the  middle 
of  the  tail.  At  the  time  of  its  death  the  face  had,  however,  turned 
white,  and  the  ears  had  lost  much  of  their  fringe  of  long  hair.  The 
specimen  was  presented  by  the  Hon.  Florence  Amherst  in  1907. 

«  -  The  Afghan  Greyhound  not  improbably  represents 

?  J  very  nearly  the  primitive  ancestral  type  from  which 
Ureynouna.  jhqJ^i^  Borzois,  Deerhounds,  and  Greyhounds  are 
descended.  The  breed  is  native  to  Balk,  in  North-eastern  Afghan- 
istan, and  belongs  to  the  Sirdars  of  the  Barakhzy  family.  These 
Dogs  hunt  in  couples — male  and  female — and  are  of  high  courage. 
*  Shahzada,'  the  Dog  exhibited  (fig.  18,  b),  was  the  most  typical  specimen 
of  the  breed  in  his  time  in  Europe  ;  and  as  these  Dogs  are  owned  by 
native  chiefs,  it  is  difficult  to  secure  good  examples.  *  Shahzada ' 
was  a  fine,  upstanding  hound,  reddish-fawn — almost  wheaten — in 
colour.  The  body  is  covered  with  a  profusion  of  soft,  golden-coloured 
hair  extending  over  the  ears,  shoulders,  and  half-way  down  the  legs, 
the  lower  half  of  the  latter  being  bare  of  long- hair  although  the  toes 
are  heavily  feathered.  *  Zardin,'  another  famous  Dog  of  this  breed, 
of  wliich  a  picture  is  exhibited,  differs  in  carrying  a  greater  pro- 
fusion of  coat,  and  in  being  creamy  rather  than  golden  or  reddish 
fawn  in  colour,  the  long  hair  extending  down  the  legs.  '  Zardin  ' 
also  has  a  tuft  of  hair  on  the  head,  which  is  otherwise  smooth,  as  in 
'  Shahzada.'  He  stood  at  least  26  inches  at  the  shoulder ;  and  was 
brought  from  Seistan,  in  Eastern  Persia,  to  Quetta,  where  he  was 
shown  before  being  imported  to  England.    Nothing  is  known  about 
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his  pedigree  or  breeder,  but  he  was  believed  to  be  five  years  old  when 
the  portrait  was  taken.  In  some  respects  the  Afghan  resembles  the 
Persian  Greyhound,  the  last-named  being,  however,  less  shaggy. 
'  Shahzada '  died  in  February,  1901,  and  '  Mooroo,'  the  female 
exhibited,  in  1903.  Both  came  from  Balk,  in  Afghanistan,  and  were 
presented  by  Mrs.  Whitbread. 

^.  .  Borzois,  or  Russian  Wolfhounds,  are  represented  in  the 
JSOFZOIS.  collection,  firstly  by '  Count  Ivan '  (K.C.S.B.,  No.  515b), 
who  was  born  July  lOtb,  1898,  died  in  1902,  his  sire  being  *  Prince 
Galitzin,'  and  his  dam  'Lady  Banga.^  This  Dog  was  bred  by 
Mr.  J.  B.  Dixon  ;  and  presented  by  Mr.  6.  Pauling  in  1906.  The 
second  example  is  *  Wilna*  (K.C.S.B.,  No.  5d4E),  a  Borzoi  bred  by 
the  Duchess  of  Newcastle,  and  o^ned  by  the  Duchess  of  Cleveland. 
Bom  in  1897,  this  Dog  died  in  1903,  in  which  year  the  skin  was 
presented  by  Mr.  F.  H.  CoUings.  The  collection  also  contains  the 
skeleton  of  the  Borzoi  *  Alex,'  a  son  of  H.M.  the  Queen's  *  Champion 
Alex,'  presented  by  Mr.  F.  W.  G.  Walker  in  1905. 

•  .  ,  w  ifii       H     ^^^  \r\!^  Wolfhound  had  become  practically 

insn  woirnouna    ^^j^^^^.^  ^^^  ^^  ,^^  ^^^.^^  ^^  ^^^^  ^^^^_ 

ana  ueernouna.  j^^  ^^^^  selection,  so  that  its  modern  repre- 
sentatives are  stated  to  be  very  similar  to  the  original  type.  The 
modem  breed  is  represented   by  the  skull  and  mounted  skin   of 

*  0'Leary,'a  male  born  in  March,  1896,  who  died  in  February,  1902. 
He  was  bred  in  England  by  Mr.  G.  E.  Crisp,  who  presented  the  skin 
and  skull.  There  are  also  the  skulls  of  a  male  and  female  Irish 
Wolfhound,  presented  by  Capt.  G.  A.  Graham  in  1882. 

The  Scotch  Deerhound  is  represented  by  *  Marquis  of  Lome ' 
(K.C.S.B.,  No.  33,118),  who  was  bom  in  November,  1891,  and  died  in 
Februaiy,  1903.  Bred  by  Mr.  R.  H.  Westley, '  Marquis  of  Lome  '  was 
the  winner  of  30  prizes,  including  11  firsts  and  7  specials.  The 
skin  and  skull  were  presented  by  Mr.  Westley  in  1903.  Besides 
this,  the  Museum  possesses  the  skeleton  of  another  celebrated  Scotch 
Deerhound,  'Champion  Ruflford  Bend'Or.'  This  Dog,  which  was 
bom  in  February,  1896,  and  died  in  October,  1902,  was  bred  by 
Messrs.  Holme  and  HoUiday,  and  was  the  winner  of  50  prizes, 
including  a  first  prize  at  Birmingham  in  1900,  10  first  and  challenge 
prizes  in  1901,  and  5  in  1902.  The  skeleton  was  presented  by 
Mr.  F.  L.  Armstrong  in  1902. 

Tov  Snanifila     "^^*'^^"S^  specimens  of  the  larger  breeds  of  Spaniels 

y    pan  e  S.    ^^  wanting,  the  collection  includes  a  number  of 

examples  of  various  breeds  of  Toy  Spaniels.    Of  the  Ruby  King 
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Chaiies  Spaniel,  the  first  specimen  is  '  Sweet  English  Rose,'  which 
was  bom  on  April  23, 1902,  and  died  on  Jnne  23,  1908,  her  sire 
being  *  Young  England,'  and  her  dam  '  Sweetheart.'  She  was  the 
winner  of  7  first  prizes,  2  challenge-cupB,  1  championship,  and 
several  special  prizes.  This  Dog  was  bred  and  presented  by 
Mrs.  Kate  Stephens.  To  the  same  donor  belonged  *  Solent  Duchess,' 
another  specimen  of  the  same  breed,  which  was  bom  on  March  16th, 
1903,  and  died  on  June  28rd,  1906,  her  sire  being  '  Superb,'  and  her 
dam  *  Solent  Queen.'  This  dog  won  4  first  prizes,  1  challenge-cup, 
2  championships,  and  several  special  prizes.  She  was  bred  by 
Miss  Davies.  The  Black  and  Tan  breed  of  King  Charles  Spaniel 
is  represented  by  *  Harford  Defender'  (K.C.S.B.,  1719h),  whose 
sire  was  Champion  'Defender'  (K.C.S.B.,  No.  660a),  and  dam 
*  Harford  Minnie'  (K.C.S.B.,  No.  1714h).  This  Dog,  which  was 
born  in  December,  1900,  and  died  in  November,  1905,  was  bred  by 
Mr.  P.  W.  Lewis,  of  Haverfordwest,  and  was  the  winner  of  first 
prizes  at  the  Birmingham,  Botanical  Gardens,  Richmond,  and 
Ealing  Shows  in  1903  and  1904.  The  specimen  was  presented  by 
Mrs.  Gilpin  in  1905.  A  second  representative  of  the  same  breed  is 
Champion  *  Bend-Or '  (K.C.S.B.,  No.  15,678),  who  was  born  in  May, 
1882,  and  died  about  1896,  his  sire  being  'Victor,'  and  his  dam' 
unnamed.  Bred  by  Mrs.  J.  A.  Bugg,  this  Dog  was  presented  by  the 
owner,  Mrs.  Jack  Reid,  in  1906.  Of  Blenheim  Spaniels  'Rose,* 
born  about  1847,  and  presented  by  Mrs.  Coe  in  1904,  is  of  much 
interest,  as  showing  the  characters  of  the  breed  at  the  middle  of  the 
19th  century.  'Chesham  Silvio,'  who  died  in  October,  1904,  shows 
the  modem  type  of  the  breed :  this  specimen  was  presented  by 
Mrs.  J.  Hill  in  1904.  An  immature  male  of  the  same  breed,  which 
was  born  on  June  25th,  1905,  and  died  on  April  20th,  1906,  is 
also  shown.  The  sire  was  '  Little  Mafeking,'  and  the  dam  '  Chesham 
Minette.'  This  puppy  was  bred  by  Mrs.  J.  Hill,  and  presented  by 
Mr.  E.  Langstone  in  1906.  Another  male  Blenheim  Spaniel  puppy, 
which  was  bom  on  September  11th,  1904,  and  died  eight  weeks 
later  (sire  Champion  *  The  Cherab,*  dam  '  Juniper '),  is  of  interest 
on  account  of  being  considered  to  be  the  shortest-headed  puppy  of 
this  breed  ever  produced.  It  was  bred  and  presented  by  Mrs.  Gilpin. 
Of  Asiatic  breeds  the  Pekinese  Spaniel  is  represented  by  'Ah 
Gam,'  a  male,  and  the  winner  of  the  champion  prize  in  1904.  He 
was  imported  from  Pekin  in  1896,  when  about  one  year  old,  and 
died  in  England  on  January  1st,  1905.  The  specimen  was  presented 
by  Mr.  T.  Douglas  Murray  in  1906.  The  collection  also  includes 
the  mounted  skin  of  '  Palace  Yo  Tei,'  one  of  the  best  Pekinese  dogs 
ever  shown  in  this  country,  which  W^  presented  by  its  late  owner, 
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Mre.  YalUnce,  of  Aymere,  SitUngboiirnc.  '  Yo  Tei '  waa  a  grand- 
daughter— through  both  sire  and  dam — of  '  Ah  cam,'  and,  although 
rather  lees  than  four  years  old  at  the  time  of  her  death,  carried  off 
eight  first  prizes  and  a  bronze  medal.    Of  the  Chinchilla  Pekinese 
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Spaniel,  the  Museam  possesses  '  Sutherland  Kia-Mi/  which  was  born 
on  October  28rd,  1906,  and  died  on  May  Srd,  1907,  his  sire  being 
'Sutherland  Ouen-ten  T'ang,'  and  his  dam  'Sutherland  Pou-gee.' 
The  specimen  was  presented  by  the  owner,  Mrs.  F.  M.  Weaver. 
Japanese  Spaniels  are  represented  firstly  by  a  male  bred  in  Japan, 
and  imported  to  France  in  1902,  where  it  died  in  1905.  This  Dog, 
supposed  to  be  the  finest  example  of  its  kind  in  Europe,  was 
presented  by  Sir  W.  Ingram,  Bart.,  in  1905.  Another  Japanese 
Spaniel,  bred  in  England,  was  presented  by  Mrs.  Whitbred  in  1903  ; 
and  there  is  a  third  example  of  the  breed,  jbhe  gift  of  Mr.  Rowland 
Ward.  The  collection  also  includes  the  skeleton  of  a  Japanese 
Spaniel,  presented  by  Miss  Saunders.  Figure  20  shows  the  curiously 
shortened  skull  of  the  Pekin  breed. 

Here  may  be  mentioned  the  skull  of  an  ancient  Egyptian  Dog 
of  the  Spaniel  type,  from  a  tomb  in  Egypt,  presented  by  Professor 
W.  Flinders  Petrie  in  1900. 

M  f  HI  /I  ^^'^^  *^o  breeds  are  represented  by  a  Black  and 
Newroimaiantt  ^j^.^.^  Newfoundland,  bred  in  England,  and 
and  Laorador.  purchased  in  1901 ;  and  by  a  Labrador  Dog, 
presented  by  Mr.  Rowland  Ward  in  1901. 

ui  /^K       H  Bloodhounds  were  known  in  England  atj  least 

dieUuUlOunCL  Lemor,  or  Lymer,  which  was  in  existence  in 
1486.  Although  some  authorities  dispute*  such  a  pedigree,  the 
Bloodhound  is  commonly  believed  to  be  derived  from  the  Talbot 
(the  ancestor  of  the  true  Hounds),  and  thus  from  the  St.  Hubert  of 
the  Ardennes.  The  latter  dates  from  very  early  times,  certainly 
from  those  of  the  Gauls.  In  the  eighth  century  it  was  called  the 
Flemish  Hound,  of  which  there  were  two  strains  known  as  the  black 
(black-and-tan)  and  the  white.  St.  Huberts  were  brought  to 
England  at  the  Conquest,  and  again  in  the  time  of  James  I.  They 
were  deep-voiced  Dogs,  with  great  powers  of  scent.  These  two 
features  are  characteristic  of  the  modem  Bloodhound,  which  differs 
somewhat  in  appearance  from  its  immediate  ancestors. 

The  Bloodhound  is  essentially  a  large  black-and-tan  Hound, 
distinguished  by  its  enoimous  pendent  ears,  wrinkled  forehead, 
sunken  eyes,  showing  a  lozenge-shaped  inner  exposure  of  the  lids, 
deep  drooping  lips  or  'flews,'  and  large  dewlap.  The  power  of 
tracking  by  scent  is  very  acute,  the  voice  deep  and  baying,  and  the 
disposition  gentle  and  affectionate.  The  first  specimen  is  the 
champion  female  English  Bloodhound,  *  Chatley  Brilliant '  (K.C.S.B.. 
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No.  236b.),  who  was  bora  in  July,  1898,  and  died  June  6th,  1903, 
her  sire  being  '  Chatley  Bellman,*  and  her  dam  *  Chatley  Chantress' ; 
she  was  the  winner  of  many  first  and  championship  prizes.  The 
skin  was  presented 'by  the  breeder  and  owner,  Mr.  Oliphant,  in  1903. 
To  the  same  donor  the  Museum  is  indebted  for  *  Chatley  Blazer,* 
own  brother  to  *  Chatley  Brilliant,'  who  died  in  November,  1905,  and 
who  was  winner  of  the  first  prize  at  the  Crystal  Palace  in  1903,  as 
well  as  of  other  prizes. 

Next  comes  the  head  of  the  male  English  Bloodhound  Champion 
•  Babbo  '  (K.C.S.B.,  No.  96,472a),  a  Dog  born  in  April,  1896.  He 
died  in  October,  1901,  after  winning  22  first,  13  championship,  and 
18  special  prizes,  and  was  bred  in  England  by  Mr.  Edwin  Brough, 
the  donor  of  the  head.  Another  male  English  Bloodhound  bred  by 
Mr.  E.  Brough  is  also  exhibited.  This  animal  died  in  1900,  and 
the  mounted  skin  was  purchased  in  1901.  A  fourth  specimen  from 
the  same  kennel  is  the  skeleton  of  the  male  English  Bloodhound 
'Burgundy'  (K.C.S.B.,  No.  30,568),  who  was  bom  on  February 
27th,  1891,  and  died  November  18th,  1893,  his  sire  being  Champion 
'  Beckf ord,'  and  his  dam  '  Bianca.'  In  his  owner's  opinion  he  was 
the  best  Bloodhound  ever  bred.  The  skeleton  was  presented  by  Mr. 
Brough  in  1907.  A  second  skeleton  is  that  of  the  female  English 
Bloodhound,  Champion  *Bettina'  (K.C.S.B.,  No.  364E),  who  was 
born  in  April,  1899,  and  died  in  March,  1902.  She  was  the  winner 
of  many  prizes,  including  8  firsts,  4  specials,  and  2  championships, 
and  was  bred  in  England  by  Mr.  Brough,  who  presented  the  skeleton 
in  1902.  There  is  also  the  skull  of  the  female  Champion 
Bloodhound  'Brocade'  (K.C.S.B.,  No.  49,613),  presented  by 
Mr.  Brough  in  1902. 

^  .  Foxhounds  are  represented  by  a  statuette  of  '  Marquis,'  a 
noun  s.  champion  prize-winner  in  the  Pytchley  Pack  many  years 
ago.  This  statuette  was  modelled  by  Miss  A.  M.  Chaplin,  and 
purchased  in  1906.  There  is  also  a  mounted  specimen  of  an  English 
Foxhound,  purchased  in  1907.  Of  the  Harrier,  or  Hare-Hound, 
there  is  a  male,  presented  by  Mr.  J.  S.  Gibbons  (the  breeder)  in 
1906  ;  while  the  head  of  a  male  Beagle  presented  by  Mr.  Rowland 
Ward  in  1902  represents  that  small  breed.  Of  the  somewhat  larger 
Basset  breed  the  Museum  possesses  Champion  'Wantage'  (sire 
Champion  'Louis  le  Beau,'  dam,  'Witch')  who  was  bom  in 
1898,  and  died  in  January,  1905,  after  winning  9  first  prizes. 
This  specimen  was  presented  by  Mrs.  A.  Lubbock  (the  breeder) 
in  1905. 


Great  Danes  and  Mastiffs.  39 

p  .   .  The  Pointer,  which  is  merely  a  breed  of  Hound  trained 

to  hunt  game  in  a  peculiar  manner,  is  represented  by 
the  champion  female  'Sea-Breeze,'  who  was  born  in  Joly,  1896,  and 
died  in  November,  1905,  her  sire  being  '  Brodick  Castle  Sandy,'  and 
her  dam  '  Mermaid.'  She  was  the  winner  of  the  championship  and 
challenge-bowl  at  Birmingham  in  1898  ;  of  the  championship  and 
gold  medal  at  Edinburgh  in  1899 ;  and  of  the  championship  at 
Biimingham  in  1901.  The  specimen  was  presented  by  the  breeder 
and  owner,  Mr.  W.  Arkwright,  in  1905. 

p  .|.  This  is  a  heavily-built  breed  of  white  Hound  little  known 
in  this  country,  and  represented  in  the  collection  by  a 
head  and  skull  from  La  Vendue,  France,  presented  by 

Mr.  F.  Adcock  in  1885. 

p       .J.  German  Boar-Hounds,  or  Oreat  Danes,  are  repre- 

aZl    Ji^^    ^^*^'  ^™**y  ^^  ^^®  champion  •  Viking  of  Red- 
ana  Mastiffs.    ^^^^.    (K.C.S.B.,    No.   1279p),    the   winner    of 

many  prizes,  who  was  born  in  March,  1899,  and  died  in  March, 
1902.  This  fine  Dog,  of  which  both  skin  and  skeleton  are  shown, 
was  bred  and  presented  by  Mrs.  H.  L.  Horsfall.  Of  the  Great 
Dane  '  Duke,'  the  mounted  head  and  skeleton  are  shown.  ^  Duke '  was 
the  largest  Dog  of  his  kind  in  England  of  his  time,  standing  85^ 
inches  at  the  shoulder  and  weighing  12  stone  6  lbs.  He  died  1901, 
his  age  being  unknown.  He  was  the  winner  of  many  prizes ;  and 
his  last  owner  was  Mr.  C.  F.  Heritage.  The  specimen  was  purchased 
in  1901.  The  female  of  the  Great  Dane  is  represented  by  a  specimen 
purchased  in  1902.  On  account  of  its  early  date,  considerable 
interest  attaches  to  the  head  and  skeleton  of  the  Great  Dane 
•Jupiter,'  presented  by  Mr.  F.  Adcock  in  1885.  Mention  may 
likewise  be  made  of  the  skull  of  the  female  Great  Dane  '  Ingrath  of 
Seisdon  '  (K.C.S.B.,  No.  1424l).  Her  sire  was  *  Vanguard  of  Red- 
grave '  and  her  dam  *  Pandora  of  Locherbie.'  She  was  bom  in  July, 
1905,  and  died  in  February,  1907.  The  skull  was  presented  by  the 
Hon.  W.  B.  Wrottesley.  Of  English  Mastiffs  the  collection  includes 
the  skin  and  skeleton  of  '  Tarquinius '  (E.O.S.B.,  No.  1489d),  who 
was  bom  in  March,  1897,  and  died  June,  1902.  He  was  bred  by 
Mr.  A.  Bames,  and  was  the  winner  of  second  prizes  at  Cheltenham 
and  Epping  in  1899.  This  Dog  was  presented  by  Mr.  W.  E.  Taunton 
in  1902.  To  the  same  gentleman  the  Museum  owes  the  skeleton  and 
head  of  the  female  Brindled  Mastiff  ^  Kathleen  of  Riverside ' 
(K.C.S.B.,  No.  1866a).  This  Dog,  which  was  bred  by  Mr.  Taunton 
in  October,  1894,  and  died  in  March,  1902,  was  the  winner  of  the  Old 
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English  Mastiff  Club's  forty-guinea  challenge-cup  at  Birmingham 
in  1898  and  1900,  and  of  many  other  prizes.  A  third  example 
represents  the  old  English  Mastiff,  this  specimen  having  been 
presented  by  Mr.  H.  D.  Kingdon  in  1888.  The  Cuban  Mastiff  is 
represented  by  a  couple  of  skulls  presented  by  the  Zoological  Society 
many  years  ago.  In  this  place  reference  may  be  made  to  a  mounted 
skin  of  the  '  Dogue  de  Bordeaux,'  or  French  Bull-dog.  This  breed 
is  represented  by '  Turk '  (fig.  21),  who  was  born  in  September,  1897, 
and  died  in  1904,  bis  owner  being  the  Rev.  C.  Steele.  He  was  son 
of  '  Matador  du  Midi,'  and  grandson  of  *  Turc,'  the  former  of  which 
was  imported  into  England  and  took  first  prize  at  the  Westminster 
Aquarium  in  1896.  These  dogs  were  formerly  used  for  bear-baiting. 
*  Turk '  was  purchased  in  1904. 

P  --  ,  Since  bull-baiting  was  in  vogue  in  1209,  Bull-dogs  must 

^  *  have  existed  at  that  time  ;  and  a  document  dated  1631 
indicates  that  Bull-dogs  were  then  recognised  as  distinct  from 
Mastiffs.  Old  pictures  show,  however,  that  the  original  Bull-dog 
was  a  more  Mastiff-like  animal  than  the  modern  breed,  and  this  is 
confirmed  by  the  skulls  in  the  collection.  Still  it  always  had  an 
under-hung  mouth  (that  is,  with  the  lower  jaw  projecting  in  advance 
of  the  upper),  an  enormous  gape,  short,  bowed  front-legs,  and  a  broad 
chest,  such  features  being  essential  in  a  Dog  which,  unlike  Wolves 
and  Wolf-like  Dogs,  attacks  from  the  front,  and  attempts  to  seize  its 
antagonist  by  the  muzzle.  The  under-hung  jaws  secure  a  hold  at 
once,  and  the  low  body  prevents  goring  by  the  horns  of  the  bull. 

Other  characteristics  are  the  short  and  wide  skull,  the  small  loins 
and  hind-limbs,  and  the  strength  of  the  fore-quarters.  These 
features  are  exaggerated  in  the  modern  breed,  which  is  useless  for 
fighting.  The  skull,  for  instance  (as  shown  by  the  specimens  in  the 
table-case),  is  so  broad  and  under-hung  as  to  be  a  monstrosity,  while 
the  outward  bending  of  the  fore-legs  is  excessive.  The  old  Bull-dog 
was  a  surly  and  pugnacious  animal,  whereas  the  modern  breed  is 
docile  and  gentle.  The  modern  Bull-dog  lb  well  represented  by  *  Lucy 
Stone,'  bred  by  Mr.  W.  F.  Jefferies  in  1900.  She  died  in  January, 
1903,  and,  owing  to  her  youth,  was  only  shown  three  times,  when  she 
won  4  first  and  5  special  prizes.  The  skin  and  skeleton  are  both 
shown,  and  were  presented  by  Mr.  Jefferies  in  1903.  There  is  also 
the  skeleton  of  a  male  brindled  Bull-dog,  presented  by  Mr.  A.  L.  Sewell 
in  1902.  The  collection  likewise  includes  the  skull  of  the  male  Bull-dog 
'  Neotsfield,'  who  was  bom  on  April  23rd,  1905,  and  died  on  April 
4th,  1 906  ;  his  sire  being   *  Master  Merlin,'  and   his  dam  *  Flora 


FRENCH   BULL-DOG.   'TURK.' 


TIBET   DOG. 
I''roin  B  liraniTiK  I'y  Mr.  FhubaH'K  puMIahel  in  the  FitM  uewapaper. 

■.  .   Tojaclp. 


Bull-dogs. 


il 


42  Domesticated  Animals. 

Yenn.'  AJthoagh  only  11  months  old  at  the  time  of  his  death 
*  Neotflfield '  had  won  several  prizes,  and  waa  valued  at  £100.  The 
flknll  waa  presented  by  Mr.  H.  WormBley  (the  breeder  and  owner) 
in  1907.  Another  example  of  the  modem  breed  is  the  ekull  of  the 
female  BnU-dog  'Tomah,'  a  first  prize-winner  in  1891  and  1893. 
This  specimen  was  presented  by  Mr.  J.  W.  Rose  in  1901-  As  a 
contract  to  the  above,  the  visitor  should  inspect  two  reputed  sknlls  of 
the  Old  English  Bnll-dog,  which,  as  already  mentioned,  was  much  more 
like  a  Mastiff  than  is  the  modem  breed.  One  of  these  specimens 
(fig.  23)  was  presented  by  Mr.  E.  Gerrard  before  1860,  while  the 
sevond  was  also  in  the  collection  at  the  date  mentioned.  It  is,  bow- 
ever,  uncertain  whether  these  sknlls  may  not  belong  to  Bull-Terriers 
(see  page  43). 

_     ^  The  Pug,  which  is  believed  to  take  its  name  from 

ff  OgS.  |.jjg  Latin  pujnut,  a  fist  (in  allusion  to  its  short 
and  sqoare  face),  is  evidently  related  to  the  Mastiff  and  the  Bnll-dog, 
altbongh  the  history  of  its  descent  Is  lost.  It  is  believed,  however, 
to  have  been  originally  produced  in  Holland,  at  a  comparatively 
recent  date.  At  any  rate  it  was  fashionable  in  that  country  in  the 
time  of  King  William  III.,  by  whom  numerous  specimens  were 
brought  to  England,  where  the  breed  has  ever  since  been  popular. 
The  Pug  appears  to  have  been  always  a  fawn-coioured  dog  with  a 
black  face  and  curly  tail ;  but  about  the  middle  of  the  nineteenth  ccn- 
tnry  two  distinct  strains — the  WiUoughby  and  the  Morrison — were 
established.  The  former  was  characterised  by  the  cold  stone-fawn 
colour,  and  the  excess  of  black,  which  showed  itself  in  the  completely 
or  nearly  black  head  and  in  the  presence  of  a  large  '  saddle-mark '  or 
wide  '  traces.*  The  Morrison  strain,  on  the  other  hand,  had  a 
richer  and  yellower  fawn,  with  no  extra  blackness.  The  two  strains 
are,  however,  now  more  or  less  completely  blended.  TJiere  is  also  a 
black  breed,  of  very  tuodera  origin.  Owing  to  the  shortness  of  the 
jaws,  the  teeth  of  the  Pug  are  crowded  together,  so  much  so  that 
the  premolar  teeth  frequently  have  their  longer  diameter  placed 
transversely  instead  of  longitudinally.  A  similar  feature  often  occurs 
in  the  skulls  of  Pekinese  and  Japanese  Spaniels  and  other  Lup-dogs 
(fig.  20),  The  breed  is  represented  by  a  specimen  purchased  in  1908. 
-J.  .     The  St.  Bernard  and  the  Tibet  Do;;  appear  to  be 

the  descendants  of  a  very  ancient  breed  dating  from 
_..  J  |v  ^  ancient  Assyrian  times,  and  represented  by  the 
noei  UOgra.  .  Colossi '  of  classic  Greece  and  Rome  (fig.  19).  In 
their  long  hair  they  are  quite  different  from  true  Mastiffs.  The 
St.  Bernard  is  represented  in  the  collection  by  '  The  Deemster,'  who 
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was  born  in  July,  1897,  and  died  in  1902.  Bred  by  Mr.  R.  Allison, 
he  was  the  winner  of  a  twenty-five  guinea  challenge-cup,  two  silver 
shields,  and  other  prizes.  The  skin  and  skeleton  were  presented  by 
Mr.  H.  B.  Snary  in  1902.  Two  skulls  of  the  St.  Bernard  Dog  are 
also  shown,  one  of  them  having  been  purchased  in  1845,  while  the 
other  was  presented  by  the  Hon.  Walter  Rothschild  in  1902.  The 
true  Tibet  Dog  (fig.  22)  is  represented  by  a  skull  presented  by  Mr. 
B.  H.  Hodgson  in  1848.  There  is  also  the  skeleton  of  a  Dog  from 
Tibet  presented  by  the  Zoological  Society  in  1907,  but  this  is  not 
apparently  a  specimen  of  the  typical  breed. 

«  „  -      ,         The  white  colour  now  characteristic  of  this  breed 

*  is  a  modem  feature,  the  older  strains  being  brindled, 
white-and-fawn,  or  even  black-and-tan.  Bred  for  fighting  or  for 
rat-killing,  the  original  Bull-Terrier  appears  to  have  been  a  cross 
between  any  ordinary  Terrier  and  the  Bull-dog,  with,  in  some 
instances,  a  slight  admixture  of  Mastiff  blood.  The  Dogs  which  fought 
with  lions  in  Wombwell's  Menagerie  at  Warwick  in  the  year  1825 
were  large  Bull-Terriers,  and  not,  as  generally  stated.  Mastiffs  ;  as 
were  also  the  Dogs  commonly  employed  in  fighting  in  this  country. 
The  old-fashioned  Bull-Terrier  not  only  differed  in  colour  from  the 
modern  breed  but  he  was  also  a  heavier  and  more  powerful  Dog.  The 
pugnacious  disposition  is,  however,  retained  by  his  modem  white  and 
lighter  representative.  The  breed  is  represented  in  the  collection  by 
the  head  of  a  male,  who  was  born  in  April,  1902,  and  died  in  November, 
1905.    This  Specimen  was  presented  by  Mr.  Rowland  Ward  in  1906. 

-  ^  In  this  group  two  specimens  of  the  Black-and-Tan  Toy 

•  breed,  respectively  known  as  *Jem'  and  *  Gipsy,'  are 
of  interest  on  account  of  their  early  date.  They  both  died  in  1853, 
and  were  presented  by  Mr.  J.  Shakespeare  in  1908.  There  is  also 
the  skeleton  of  a  male  Toy-Terrier  of  the  same  breed  presented  by 
the  Countess  of  Cottenham  in  1888. 

With  regard  to  the  nature  of  the  black-and-tan  colouring  met 
with  in  various  breeds  of  Dogs,  such  as  Terriers,  King  Charles 
Spaniels,  and  Setters,  it  has  been  pointed  out  that  in  all  cases  where 
this  type  obtains  the  black  is  restricted  to  the  upper-parts  and  the 
outer  sides  of  the  limbs,  while  the  tan  occupies  the  under-parts, 
the  inner  sides  of  the  limbs,  and  certain  patches  and  spots  on  the  face. 
The  tan  thus  corresponds  to  the  light  areas,  and  the  black  to  the 
dark  ones  in  Dogs  of  other  breeds.  The  explanation  is  therefore 
obvious,  namely,  that  black-and-tan  is  the  half-way  stage  to  complete 
blackness  or  melanism. 
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The  long-haired  Skye-Terrier  ia  represented  in  the  collection 
1^  an  nnnamed  specimen  presented  bj  Mr.  G.  L.  Yandenhoff  in 
1907. 

Of  the  Wire-Haired  Fox-Terrier  the  collection  incladea  the 
skin  of  Champion  'Donna  Fortuna'  (K.C.8.B.,  No.  869b),  whose 
lure  was  Champion  '  Dominie,'  and  her  dam  Champion  '  Dame 
Fortone*;  she  was  bom  on  July  15th,  1896,  and  died  June  5th, 
1905,  and  was  winner  at  all  shows  at  which  she  was  exhibited. 
The  specimen  was  presented  by  Mr.  F.  Bedmond,  the  breeder  and 
owner,  in  1905,  There  is  also  another  Fox-Terrier,  which  died  in 
March,  1905,  and  was  presented  by  Mrs.  Whitbread.  The  Smooth 
Fox-Terrier  breed  is  represented  by  the  skull  of  '  Apology,'  a  male, 
presented  by  Mr.  Fercy  Morton  in  1902. 

Of  the  Aberdeen  Terrier  there  is  a  mounted  specimen,  presented 
1900 ;  while  the  Qriffon  Dog  is  represented  by  '  La  Reve  des  Griffons,' 
presented  by  Mr.  G.  F.  Hobday  in  1902. 

The  white  Maltese  Lap-dog  is  represented  firstly  by  a  specimen 
bred  in  England  and  purchased  in  1901.  Secondly,  by  'Dorothy,' 
a  female  which  died  in  1902,  and  was  presented  by  Mrs.  B.  Palmer 
in  the  same  year.  Of  the  Russian  Lap-dog  there  is  an  immature 
male  purchased  in  1861 ;  while  the  Mexican  Lap-dc^  is  represented 
by  an  immature  specimen  purchased  at  Liverpool,  1843,  which  was 
for  many  years  exhibited  in  the  Museum  at  Bloomsbury. 

Pnnril  ^''^  Poodle,  which  exhibits  great  variation  in  size,  rang- 
fooaies.  jjjg  j^jjj  ^  weight  of  10  lbs.  to  as  much  as  80  Ita.,  is  a 
Continental  breed  of  great  antiquity.  It  appears,  for  instance,  on 
bas-reliefs  dating  from  about  30  A.D.,  at  which  early  dat«  its  coat 
was  partially  clipped  after  the  modem  fashion ;  while  it  was  painted 
by  Bemadino  Pinturicchio  about  1490,  and  described  by  Conrad 
Gesner  in  1555.  Poodles  display  considerable  variation  in  the 
character  of  the  hair,  wbich  may  be  either  comparatively  short  and 
curly,  or  'corded,'  so  us  to  hang  in  long  ringlets.  It  is  stated, 
however,  that  considerable  modification  in  this  respect  may  be 
effected  by  the  mode  of  dressing.  Black,  white,  red,  and  silver-grey 
or  bine  strains  of  Poodle  are  recc^ised  in  this  country ;  in  addition 
to  which  there  is  the  large  brown  Russian  breed.  Poodles,  which 
are  used  in  France  as  sporting  dogs,  are  remarkable  for  their 
intelligence  and  cleverness.  This  breed  is  represented  by  '  Silver 
Lady,'  who  was  born  in  February,  1901,  and  died  in  Febrnary,  1907, 
her  sire  being  '  London  Pride,'  and  her  dam  *  Grisette  Grise.'  The 
specimen   was  presented   by  the  breeder  and  owner.  Miss  C.  M. 
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Faithful!,  in  1907.  The  collection  also  includes  the  skeleton  of  a 
German  Poodle,  presented  by  Mrs.  Hansler  in  1888. 

Domesticated  breeds  of  Cats  have  probably 
Domesticated  originated  from  several  wUd  species  of  the  genus 
Cats.  p^j^^      rpjj^^    striped    variety    of    the    European 

Domesticated  Cat  is,  for  instance,  probably  derived  either  from 
the  Egyptian  Wild  Cat  {F,  ocreata),  which  is  known  to  have  been 
tamed  by  the  ancient  Egyptians,  or  from  the  European  Wild  Cat 
{F.  catus  or  sylvestris)^  or  from  both  together.  Before  the  intro- 
duction of  the  Persian  strain,  the  striped  variety  of  European 
Domesticated  Cat  agreed  very  closely  with  the  Egyptian  Cat,  and 
in  Egypt  many  are  stated  to  be  extremely  like  the  latter.  As  to 
the  origin  of  the  true  '  tabby,'  or  blotched  variety  of  Domesti- 
cated Cat  (fig.  24),  there  is  some  difficulty  in  arriving  at  a  satis- 
factory conclusion,  although  it  has  been  regarded  as  a  distinct 
species,  to  which  the  name  F,  catus  properly  belongs.  In  the  Manx 
breeds,  which  may  be  either  of  the  striped  or  the  blotched  type,  the 
tail  is  reduced  to  a  stump,  or  wanting.  In  India,  where  many 
domesticated  breeds  are  spotted,  the  Egyptian  Wild  Cat  has  probably 
been  the  parent  stock.  A  series  of  skins  of  the  blotched  and  the 
striped  varieties  is  shown. 

Tortoiseshell  Cats  are  almost  invariably  females,  the  male  of 
this  breed  being  sandy.  The  blue  Carthusian  Cat  is  a  long-haired 
breed  of  a  uniform  greyish  blue  colour,  with  the  exception  of  the 
lips  and  soles,  which  are  black.  The  Persian  or  Angora  breed  has 
also  long  silky  hair  and  a  bushy  tail ;  it  is  of  large  size,  and  the 
colour  is  frequently  uniform,  varying  from  white  to  yellowish  or 
greyish,  with  the  lips  and  soles  flesh-coloured,  and  in  some  instances 
one  eye  yellow  and  the  other  blue.  There  are,  however,  striped, 
and  also  blotched  Persians,  which  suggest  that  the  breed  has  the 
same  origin  as  the  short-haired  Domesticated  Cats  of  Europe.  It  is, 
however,  possible  that  the  Bokharan  St«ppe-Cat  {F.  caudata\  an 
ally  of  the  Egyptian  Wild  Cat,  may  have  had  something  to  do  with 
the  origin  of  the  Persian  and  Indian  breeds.  The  Abyssinian 
Domesticated  Cat  seems  to  be  a  rufous  phase  derived  from  the 
Egyptian  Wild  Cat  Malay  Cats  have  the  tail  short  and  kinked ; 
while  the  Mombas  Cat  of  E.  Africa  is  distinguished  by  its  stiff, 
wiry  hair.  In  the  Paraguay  Cat  the  size  is  small,  the  form  weasel- 
like, and  the  hair  close,  short,  and  scant,  these  features  being 
suggestive  of  affinity  with  the  wild  F.  eyra  of  South  America. 

The  Siamese  breed  is  sjiort-haired,  with  the  body  fawn-coloured, 
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le  head,  litnlM,  and  tail  dark  brown  ;  the  eyes  are  bine,  and 
are  two  bald  epota  on  the  forehead.     New-born  kittens  are 
It  is  probably  also  a  deriratire  from  the  Egyptian  Wild  Gat, 
rhich  it  agrees  in  Bknll-«tmcture. 


?io.  24. — Diagram  of  the  CoLOuit-PiTTitBM  or  the  Blotchbd 

OB  Typical  Tabby  Cat. 
D.  cervical,  or  neck,  space ;  ]i.  $c.  sji.  postacapulac  epaoe;  sc,  scapular, 
ilder,  stripe  ;  anpr.  tc.  saproscapnlar  stripe  ;  p.  sc.  postscapular  stripe  ; 
nal,  or  dorsal,  stripe;  lat.  dor.  lateral  dorsal  stripe;  sup.  lal.  upper 
or  side,  stripe ;  med.  lat.  middle  side  stripe ;  in/.  Ui(.  lower  side  stripe. 
R.  I.  Pocock,  in  the  Zoological  Society's  Procetditiffs,  1907.) 

le  most  interesting  specimen  in  the  collection  is  the  CLincbiltn 
n  '  Silver  Lambkin,'  which  was  the  father  of  the  Chinchilla 
and  the  most  noted  stod-cat  of  its  time.    This  Cut  was  born 
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in  1889,  and  died  on  November  5th,  1906,  its  sire  being  *  Pereo,' 
and  its  dam  'Beauty.'  It  was  bred  by  Miss  M.  Oresham  (Mrs. 
E.  T.  Bridgewater),  and  presented  by  Mrs.  D.  B.  Balding  in  1907. 
The  Smoke  Persian  breed  is  represented  by  the  skin  and  skeleton 
of  a  male,  bred  by  Miss  Power  in  1898,  which  died  in  1900.  The 
specimens  were  presented  by  Mr.  W.  F.  Heath,  The  brown  Tabby 
Persian  Cat  is  represented  by  a  male  specimen  presented  by  Sergeant 
S.  Ingram  in  1902  ;  while  the  Bine  Persian  breed  is  shown  by 
*  Forget-Me-Not,'  a  cat  formerly  belonging  to  Mrs.  Herring,  by 
whom  it  was  presented  on  its  death  in  1903.  Of  the  Manx  Cat  the 
collection  inolndes  a  specimen  from  the  Isle  of  Man,  presented  by 
Mr.  0.  C.  Bacon  in  1903 ;  and  there  is  also  a  Tailless  Cat  from 
Cornwall,  presented  by  Mr.  C.  L.  Hart  Smith  in  1903 ;  and  the 
skeleton  of  a  thirds  presented  by  Mrs.  Collins  in  1902.  The  Siamese 
Cat  is  represented  by  an  immature  specimen  bred  in  England,  and 
presented  by  Mr.  J.  Harrington  in  1902 ;  while  of  the  Indian 
Domesticated  Cat  there  is  an  example  purchased  in  1903.  Mention 
may  also  be  made  of  the  skeleton  of  the  fore-limbs  of  a  Many-toed, 
or  Polydactyle  Cat,  having  in  one  limb  the  normal  first  toe  double 
and  in  the  other  triple.  This  interesting  specimen  was  presented  by 
Mr.  P.  E.  Rumbelow  in  1905. 

„  ^  The  Ferret  (Fuiarius  furo)  is  a  domesticated  and 
"  generally  albino  derivative  of  the  Wild  Polecat  {Putorit^ 
foetidus,  or  F.  putorius)  ;  and  is  represented  by  a  specimen  presented 
by  Mr.  W.  Mayes  in  1900.  Brown  Ferrets,  or  so-called  Polecat- 
Ferrets,  are  generally,  if  not  invariably,  hybrids  between  the  Ferret 
and  the  Polecat.  Two  examples  of  the  Wild  Polecat  from 
Aberystwyth,  N.  Wales,  presented  by  Mr.  W.  Ruskin  Butterfield  in 
1902,  are  exhibited  in  the  case  to  show  the  parent-form  of  the 
Ferret. 

p   .         p.  The  Domesticated  Guinea-Pig  is  believed  to  be 

^'  descended  from  the  wild  Aperea  {Gavia  cutleri) 
of  Peru,  which  was  tamed  by  the  ancient  Incas.  In  the  case  is 
exhibited  a  specimen  of  the  uniformly  coloured  phase  resembling  the 
wild  race ;  another  of  the  variegated  phase ;  and  a  third  of  the 
rough-haired  breed,  originally  Japanese.  All  three  were  bred  in 
England,  and  presented  by  the  Zoological  Society  in  1901.  Two 
other  specimens,  a  grey  and  white  and  an  orange  and  white,  are 
exhibited  in  order  to  11  hist  rate  the  *  disassociation '  of  the  two 
colour-elements  in  the  original  brownish  grey  of  the  wild  race.  In 
the  one  case  we  have  black  (mingled  with  white  to  form  grey),  and 
in  the  other  orange. 
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-  ...  All  the  domBBticated  breeds  of  Babbit  appeiir  to  be 
KaDDlU.  derived  from  the  Wild  Rabbit  [Lepm  lOrycterolagits^ 
cunicuiiis)  of  which  a  normally-colonred  and  a  black  specimen  are 
exhibited.  Examples  of  the  English  Black-and-white,  the  Silver- 
grey,  the  Silver-brown,  the  Bine-imperial,  the  Blae-and-tan,  the 
Dutch,  the  Himalayan,  and  the  Polish  breed  arc  shown,  several  of 
which  were  presented  by  Inspector  A.  Brasier  of  the  Metropolitaa 
Police.  The  names  Dntch,  Polish,  and  Himalayan  do  not  indicate 
the  native  countries  of  the  breeds  to  which  they  are  applied. 
Largest  of  all  is  the  so-<»lled  Belgian  Rabbit  or  Hare,  at  one  time 
sapposed  to  be  a  hybrid  between  the  Babbit  and  the  Hare.  A  speci- 
men presented  by  Mr.  A.  Crichett  in  1901  is  shown.  The  breed  is 
related  to  the  still  larger  Flemish  Giant  Babbit,  of  which  there  is  an 
example,  presented  by  Inspector  Brazier  in  1901.  A  sandy  Lop-eared 
Babbit,  presented  by  Mr.  B.  A.  Micklewright  in  1901,  represents 
the  breeds  in  which  one  or  both  ears  are  pendent.  Very  distinct  is 
the  long-haired  Angora  Babbit,  a  native  of  the  country  from  which 
it  takes  its  name,  and  represented  in  the  collection  by  a  specimen 
presented  by  Inspector  Brazier  in  1901.  Among  other  specimens  of 
a  similar  nature,  reference  may  be  made  to  the  skull  of  a  Belgian 
Babbit  with  the  incisors  abnormally  long,  owing  to  a  diet  of  meal. 
This  specimen  was  presented  by  Mr,  W.  Larcombe  in  1900. 

_  it    ^^  ^^  ^**  ^"^  Mice  semi-domesticated,  and  in  most 

HaiS  an  instances  partially  albinistic,  breeds  are  kept  in  this 
country.  There  is  some  uncertainty  whether  Domesti- 
cated Bate  belong  to  the  Brown  {Mus  norvegicus)  or  to  the  Black 
species  {Mm  rattut).  Specimens  of  Pied  Bats  presented  by  the 
Hon.  Charles  Rothschild  in  1901  are  exhibited.  Of  the  Mouse 
(Jfus  muscub's)  a  series  of  domesticated  varieties  was  presented  in 
1901  by  Sir  William  Ingram.  This  series  displays  a  gradation  in 
respect  of  colour  from  the  dark  wild  race  to  complete  albinism.  In 
the  fawn-coloured  phase  the  eyes  are  often  claret-colour,  and  in  one 
of  the  white  specimens  they  are  black,  although  red  in  the  second. 
The  pied  specimens  exhibit  a  different  type  of  colouring. 

In  one  of  the  cases  in  the  Central  Hall  is  exhibited  a 
ngfiO  8.  representative  series  of  breeds  of  Domesticated  Pigeons, 
all  of  which  appear  to  be  descended  from  the  Wild  Rock-Pigeon,  or 
'  Blue  Rock '  {Columba  livid),  of  which  specimens  from  the  Ross- 
shire  coast  are  also  shown.  The  specimens  of  Domesticated  Pigeons, 
which  have  been  presented  to  the  Museum  by  a  number  of  donors, 
include  the  following  breeds  :  Red  Pied  Pouter,  Blue  Pigmy  Pouter, 
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Semi-blue  and  Black  Pied  Pigmy  Pouter,  Blue  Runt,  Ruasian 
Trumpeter,  Carrier,  Pied  Carrier,  Yellow  Dragon,  Black  Pied  Scan- 
deroon.  Red-chequered  Short-faced  Antwerp,  Short-faced  Antwerp, 
Archangel,  White  Fantail,  Silver  Owl,  Satinette,  Barb,  Silver  Blondi- 
nette.  Blue-barred  Blondinette,  Blue-laced  Blondinette,  Peaked 
Blondinette,  Sandy  Frill-back,  Blue  Frill-back,  Starling,  Suabian, 
Nun,  Black  Swallow,  Magpie,  Almond-Tumbler,  Short-faced  Almond 
Tumbler  (skeleton),  White  Jacobin,  Spangled  Siberian  Ice,  Short- 
faced  Blue-Beard,  Black  Short-faced  Ancient,  Homer  or  Voyageur, 
and  Modena.  There  is  also  a  pair  of  the  Ground-Tumbler  or 
Lotan  breed  from  India. 

p     ..  The  wild  Red  Jungle- Fowl  {Oallus  ferruginm8)y 

^'  which  is  common  in  Northern  India,  and  ranges 
eastward  to  Siam,  Cochin  China  and  the  Malay  countries,  is 
supposed  to  be  the  parent  stock  of  all  the  domesticated  breeds  of 
•Fowls.  It  is  represented  by  specimens  from  Sikhim,  presented 
by  Mr.  A.  0.  Hume  in  1885,  which,  like  most  of  the  following 
examples,  are  exhibited  in  a  case  in  the  Central  Hall.  In  the 
same  case  the  Wild  Ceylon  Jungle-Fowl  {Gallua  la/ayetH)  is 
represented  by  a  cock  and  hen  from  Ceylon,  purchased  in  1905. 
This  species  is  nearly  allied  to  the  Red  Jungle-Fowl,  but  there  is  no 
definite  evidence  that  it  is  the  ancestor  of  any  of  the  domesticated 
breeds ;  although  recent  experiments  indicate  the  possibility  that  it  may 
be  connected  with  some  of  them.  Considerable  interest  attaches  to 
a  group  of  Fowls  shot  in  the  woods  on  Taviuni,  one  of  the  Fiji 
Islands.  The  birds  are  the  descendants  of  Domesticated  Fowls  left 
by  the  early  voyagers  more  than  a  century  ago.  They  have  now 
reverted  to  the  wild  state,  and  assumed  more  or  less  of  the  characters 
of  the  Indian  Jungle-Fowl.  These  specimens  were  presented  by  Mr. 
E.  L.  Layard  in  1876.  Nearly  allied  to  the  Wild  Jungle-Fowl  are 
Game-Fowls,  of  which  an  Old  English  Gamecock,  with  the  comb, 
wings,  and  tail  trimmed  for  fighting,  and  artificial  spurs  on  the  legs, 
is  exhibited.  This  bird  was  trimmed  more  than  forty  years  ago  by 
an  expert,  and  was  purchased  in  1905. 

Coloured  Dorkings  are  represented  by  a  cock  and  hen  pre- 
sented by  the  Hon.  Florence  Amherst  in  1904,  and  by  a  second 
pair  presented  by  Messrs.  John  Baily  and  Sons  in  the  same  year. 
Of  the  Buff  Cochin  breed  a  pair  is  exhibited  of  which  the  cock 
was  the  winner  of  fifty,  and  the  hen  of  more  than  forty  prizes. 
They  were  presented  by  Mr.  G.  H.  Proctor  in  1900.  The  curious 
White  Silky  breed  is  represented  by  a  cock  and  hen  from  France, 

£ 
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[KircbaMed  in  1905.  In  these  fowls  the  plumage  has  assumed  a  Boft 
aoil  lilkr  character,  with  the  loes  of  the  BtifT  wing  and  tail  feathers. 
A  Rtill  nioTc  remarkable  modific:ktion  is  presented  by  the  Tail-less 
Xttt^Ai,,  of  which  a  cock  and  hen  are  exhibited.  In  these  breeds  not 
oiil;  the  tail-featlien,  bat  even  the  bones  of  the  tail  are  abseot. 
Tb'-re  are  various  breeds  of  TaiUlese  Fowls  differing  in  size  and 
ivrlour.  The  birds  eihibitcd  are  from  Holland,  and  were  presented 
by  Mr.  A.  J.  Bicker  Caitrten  in  189f>. 

Anotlier  remarkable  deviation  from  the  noniial  condition  is 
diH^Jayed  in  the  tails  of  a  peculiar  breed  of  Fowls  from  Japan.  The 
true  tail-feathcrs  of  the  cocka,  but  more  especially  the  tail-coverts, 
are  inc-reawd  in  numl>er,  and  elongated  to  an  extraordinary  degree  ; 
a  single  feather  in  oue  of  the  specimens  exhibited  measuring  upwards 
«f  nine  feet  in  length.  According,  however,  to  descriptions  and 
figures  published  in  Japan,  tails  of  nearly  twice  this  length  are  known. 
Tlie  great  difficulty  in  keeping  these  biids  arises  from  the  precautions 
Di^;i-i!Kary  to  prevent  their  tails  being  injured.  They  are  accordingly* 
i^imHned  in  high  narrow  cages,  without  room  to  turn,  and  only 
iillowed  exercise  for  a  short  time  daily  on  a  perfectly  clean  floor. 
The  hens  of  the  same  breed  are  but  slightly  modified  in  the  same 
direetion.  Two  of  the  specimens  exhibited  were  presented  by  the 
Tokio  Museum  in  1H87,  and  the  third  by  Mr.  F.  D,  Parker  in  1888. 

.  ,     Domesticated   Dueks  are  probably  all  derived  from 

Ducks  ana  ^j^^  ^y^j^  ^^^^  ^^  Mallard  {Anwt  boscas),  of  which 
Ueese.  speeimcns  are  exhibited  in  one  of  the  cases  in  the 
Central  Hall.  One  of  the  most  remarkable  domesticated  breeds  is 
represented  by  the  so-called  Penguin-l>ucka,  which  are  natives  of 
Java  and  some  of  the  neighbouring  islands.  They  differ  so  remark- 
ably from  all  other  breeds  that  it  has  been  suggested  that  their 
£        I  origin  is  also  different ;  but  Darwin  was  of  opinion  that,  like  other 

j  breeds,  they  trace  their  descent  to  the  Wild   Duck,  their  special 

peculiarities  being  in  some  degree  the  result  of  an  unnatural  climate, 
Penguin-Dncks  take  their  name  from  the  nearly  erect  carrii^  of 
the  neck  and  body,  which  are  unusually  thin.  The  wings  are  short, 
the  tail  is  turned  up,  and  the  bones  of  the  leg  are  relatively  longer 
j  than  in  the  Wild  Duck.     Usually,  at  any  rate,  there  are  only  18  tail- 

feathers,  in  place  of  the  20  of  the  Wild  Duck  ;  and  there  are  also 
■  fewer  scales  on  the  toes  than  in  the  latter.     There  is  considerable 

i  variation  in  the  colour  of  the  plumage ;  and  the  presence  of  a  crest 

on  the  head  is  not  a  constant  feature  of  the  breed.  The  specimens 
exhibited  came  from  Biutenzorg,  Java,  and  were  presented  by  Dr.  M. 
Treub  in  I'JOG.    The  only  other  breed  at  present  represented  in  the 
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collection  is  the  Cayuga,  or  American  Large  Black  Dock,  of  North 
America,  of  which  a  specimen  presented  by  Major  H.  Fothergill  in 
1901  is  shown.  The  only  specimen  of  Geese  at  present  exhibited  is 
of  the  Chinese  Domesticated  Ooose,  presented  by  Mr.  H.  Greenway. 

^  .  The  origin  of  most  domesticated  animals  is  more  or 
*  less  completely  lost  in  antiquity,  and  few  additions  have 
been  made  to  the  list  since  the  commencement  of  the  Historic  Period. 
One  of  the  most  recent  is  the  Canary  Bird  {Serinus  canaritMi)^  first 
imported  in  the  early  part  of  the  sixteenth  centary  into  Enrope, 
when  it  soon  became  completely  domesticated  and  has  in  consequence 
undergone  great  modifications.  It  was  originally  a  native  of  the 
Canary  Islands,  Madeira,  and  the  Azores.  The  tame  birds  exhibited 
are  typical  examples  (being  nearly  all  prize-winners  at  shows)  of 
the  best  marked  breeds  at  present  cultivated  in  this  country.  Many 
were  presented  through  the  good  offices  of  Mr.  W.  H.  Betts, 
Honorary  Secretary  of  the  Cage-Bird  Club.  The  series  includes  a 
pair  of  Wild  Canaries  and  their  nest,  from  Madeira;  while  the 
following  breeds  are  also  represented.  The  Norwich,  by  a  bird 
which  was  the  winner  of  eighteen  prizes  between  1890  and  1898,  and 
was  presented  by  Mr.  E.  J.  Philpot  in  1894.  The  Yellow  Cinnamon 
Norwich,  by  a  specimen  which  took  the  first  prize  at  the  London 
Cage-Bird  Association  Show  in  1894,  and  was  presented  by  the  B«v.  W. 
K.  Suart  in  1894.  The  Yellow  Norwich,  by  a  specimen  presented 
by  Messrs.  Mackley  Brothers  in  1897,  the  donors  of  the  next  three 
specimens.  The  clear  Yellow  Norwich  Plainhead,  by  a  first  prize 
winner.  The  evenly  marked  Buff  Norwich.  The  unevenly  marked 
BuflF  Norwich  Plainhead,  by  a  first  prize  winner.  The  dark-crested 
variegated  Buff  Norwich,  by  a  specimen  presented  by  Mr.  George 
Crabb  in  1894.  The  Crested-bred  Norwich,  by  a  great  prize-winner, 
presented  by  Dr.  W.  J.  Greene  in  1897.  The  Yorkshire  Variegated 
Buff,  by  an  example  presented  by  Mr.  E.  P.  S.  Elfick  in  1894.  The 
Yorkshire,  by  an  example  of  the  prize-breed,  presented  by  Mrs. 
Lowe  in  1904.  The  Lancashire  Yellow  Coppy,  by  a  specimen 
presented  by  Mr.  F.  J.  Green  in  1894.  The  Lancashire  Plainhead 
Buff,  by  a  bird  which  took  the  first  prize  at  Rochdale  in  1883,  and 
was  presented  by  Mr.  G.  R.  Kennerley  in  1894.  The  golden- 
spangled  clear-cap  Lizard,  by  a  cayenne-fed  bird,  presented  by  Mr. 
J.  Naden  in  1895.  The  clear  Buff  Crested,  by  an  example  presented 
by  Dr.  W.  T.  Greene  in  1894,  and  by  a  bird  which  took  the  first 
prize  at  the  Royal  Aquarium  in  1894,  and  was  presented  by 
Mr.  F.  S.  Weinberg  in  the  same  year. 
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and  the  greater  portion  of  the  East  and  South  Corridors. 
Reference  is,  however,  also  made  to  many  of  the  domesticated 
representatives  of  the  order  Ungulata  exhibited  on  the  gronnd- 
floor  in  the  North  Hall. 

In  many  of  the  groups  of  Mammals  the  exhibited  series  ii 
limited  to  the  display  of  specimens  of  only  a  comparatively 
small  percentage  of  the  known  species.  On  account  of  the 
exceptional  interest  of  the  present  groap  a  very  much  larger 
proportion  of  the  species  is,  however,  shown  to  the  public,  and  it 
may  be  hoped  that  it  will  eventually  be  found  possible  to  exhibit 
alt  the  larger  ^ipeoies  of  which  specimens  are  procurable. 

E.  RAY  LAKKESTEU, 

Director. 
Bkitibh  Museum  (Natubal  Histoby), 

October,  1006. 
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GUIDE 


GREAT    GAME    ANIMALS. 


With  the  exception  of  the  large  Carnivora,  such  as  lioua,  tigera, 
leopards,  bears,  and  wolves,  all  the  aDioutls  coDiing  under  the 
designation  of  "Great  Game"  are  included  in  the  group  or 
"order"  of  Hool'ed  Mammals,  or  Unoulata.  Of  these  animals 
the  collection  exhibited  in  the  galleries  of  the  Museum  is 
remarkably  fine  and,  in  fact,  unique.  Although  .most  of  the 
members  of  the  group  are  of  considerable  or  large  dimensions,  a 
certain  numher  are  comparatively  small.  It  will,  however,  be 
obvious  that  the  entire  group  must  come  within  the  scope  of  the 
present  guide. 

As  a  whole,  the  Ungulata  or  Hoofed  Mammals  are  specially 
adapted  for  a  life  on  the  ground  and,  in  the  main,  to  subsist  on 
vegetable  food,  although  a  few  are  mixed  feeders.  In  accordance 
witb  [he  needs  of  such  a  diet,  their  molar,  or  cheek,  teeth  have 
broad  crowns,  tlie  summits  of  wbich  carry  tubercles  or  ridges  well 
suited  for  crushing  and  grindinj^  vegetable  substances.  Their 
feet  are  protected  in  some  cases  with  blunt,  broad  nails,  but  in  the 
greaternumber  of  species  with  hoofs,  which  more  or  less  completely 
enclose  the  terminal  joints  of  the  toes  on  which  they  mainly  or 
entirely  walk. 

Tbe  large  bodily  xiEe  ol  so  many  of  the  members  of  this 
order  renders  it  very  difficult  to  arrange  them  all  in  their  proper 
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•eqncDce  in  a  Moietim.  It  has  been  necessary  not  only  to  make 
them  occupy  moat  of  the  central  line  of  the  Lower  Mammal 
Gallery,  bat  also  to  orerflow  into  the  West  and  East  Corrtdora ; 
while  the  £lephanti  have  been  removed  to  the  Central  Hall  and 
the  Geological  Department,  so  as  to  be  in  association  with  their 
extinct  relatives. 

The  great  majority  of  existing  Ungulates  are  included  in  the 
two  sobgroups,  or  snborders,  Perissodactyla  and  Artiodactyla,  of 
which  the  latter  is  mnch  more  numerously  represented  than  the 
former.  A  large  number  of  the  members  of  the  order — mure 
eapecially  the  Artiodactyla— are  furnished  with  horns.  These 
present  several  structural  types,  representatives  of  which  are 
exhibited  in  the  West  Corridor  behiud  the  Kudu  case. 

I.  The  simplest  type  is  that  of  the  Giraffe,  in  which  three  bony 
prominences — a  single  one  in  front  and  a  pair  behind — quite 
separate  from  the  underlying  bones  and  covered  during  life  with 
skin,  occapy  the  front  surface  of  the  skull.  The  summits  of  the 
hind  pair  are  suiaiounted  by  bristly  hairs.  In  the  extinct 
SivalAermm  (of  which  a  skull  is  shown  in  the  East  Corridor)  there 
are  two  pairs  of  Huch  appendages,  the  hinder  being  large  and 
probably  covered  during  life  either  with  skin  or  thin  horn.  Iq 
the  male  Okapi  there  are  small  bony  caps,  comparable  to  antlers, 
to  the  simple  skin-covered  horns. 

II.  In  the  Asiatic  Muntjac  Deer  we  find  a  pair  of  skin-covered 
boms,  or  "  pedicles,"  corresponding  to  the  paired  horns  of  the 
Giraffe,  although  welded  to  the  skull.  From  the  summits  of  these 
pedicles  arise  secondary  outgrowths,  at  first  covered  with  skin, 
which  (owing  to  the  growth  of  a  ring  of  bone  at  the  base  arresting 
the  flow  of  blood)  eventually  dries  up  and  leaves  bare  bone 
incapable  of  further  growth.  In  the  Muntjac  the  bare  bony  part, 
or  "antler,"  is  small  in  proportion  to  the  skin-covered  pedicle,  and 
simple  in  structure ;  but  in  the  majority  of  Deer,  as  in  the 
Roebuck  (of  which  antlers  in  the  skin,  or  "  velvet,"  and  also  in 
the  clean  condition  are  shown),  the  antler  increases  in  size  at  the 
expense  of  the  pedicle — which  dwindles — and  in  some  species,  like 
the  Sambar  and  Red  Deer,  becomes  very  large  and  more  or  less 
braiJcbed,  Owing  to  liability  to  necrosis,  the  permanent  retention 
of  guch  a  mass  of  dead  bone  would  be  dangerous;  and  the  antlers 
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Suborder  PERISSODACTVLA. 

Id  this  group  the  middle,  or  third,  toe  of  both  fore  and  hiad  feet 
(fif^.  2)  is  larger  thao  any  of  the  others  and  symmetrical  in  itself, 
its  centre  constituting  the  middle  line  or  axis  of  the  whole  foot. 
rbi>  may  be  the  only  toe  present,  as  in  Horses  (fig.  1),  or  the  second 
snd  fourth  may  be  subequally  developed  on  each  side  of  it.  In  the 
Tapirs  the  fifth  toe  is  also  present  in  the  fore-foot,  but  no  existing 
species   shows   any   trace   of  a   first   toe.      This   group   at   the 


Bones  of  the  Left  Fore-foot  of  a  Horse  (1)  and  a  Rhinoceroa  (2). 
r,  rodiua;  «,  ulna;  c,  carpus ;  mc,  metacarpus;  ph,  phalanges. 

present  time  consiata  of  only  three  distinct  families,  the  Tapirs, 
Rhinoceroses,  and  Horses  (including  Asses  and  Zebras);  all  these 
being  poor  in  genera  and  species,  and  evidently,  as  shown  by  the 
evidence  of  fossil  remains,  merely  the  surviving  remnants  of  a  very 
extensive  and  varied  assemblage  of  Hnimals  which  flourished  on  the 
fsrth  during  almost  the  whole  of  the  Tertiary  geological  period. 
E'be  t«ro  domesticated  species,  the  Horse  and  the  Ass,  have  been 
,  multiplied  and  widely  dispersed  over  the  surface  of  the 


earth   by  hmnan   agency,  but   the   others  hate   moBtly  a   very 
restricted  geographical  range. 

Till  Tulrt.  "^^^  Tapirs  form  a  family  of  Perissodactyla  fLoi 
Fultf  TailrUB.  '^™*''l'"'>'s  **  ^^^  present  day  for  their  anomalous  ™*" 
geographical  distribution,  one  apecies  [Tapirua  Ct» 
indicu9,ni)  inhabiting  the  Malay  countries,  whereas  the  other 
four  are  confined  to  Central  and  South  America.  The  clue  to  this 
peculiarity  is  afforded  by  extinct  species,  remsins  of  which  occur  in 
the  Tertiary  rocks  of  Europe,  China,  and  North  America.  From 
other  living  members  of  the  suborder,  Tspirs  are  distinguished 
by  having  four  front-toes;  the  hind-feet,  as  in  the  Rhinoceroses, 
terminating  in  three  digits.  The  nose  ia  prolonged  into  a  short 
proboscis,  and  the  molar  teeth  of  both  jaws  are  low-crowned,  and 
tarry  simple  tran^iverse  crests,  united  in  the  upper  ones  by  an 
outer  wall.  The  number  of  teeth  is  42,  or  only  two  below  the 
full  typical  complement.  The  heavy  form  of  the  body,  the  small 
size  of  the  eyes,  and  the  shortness  of  the  tail,  are  shown  in  the 
specimens  exhibited.  In  the  typical  members  of  the  genua,  like 
the  Malay  T.  indicug  (991)  and  the  Am>-rican  T.terrestrU  (982), 
the  nasal  region  of  the  skull  is  of  normal  structure;  hut  in  two 
of  the  American  species  {Tapi'ua  bairdi,  993,  and  T.  dom)  a 
bony  partition  divides  the  cavity  of  the  nose  into  two  divisions. 
These  two  species  are  in  consequence  separated  generically,  or 
snbgenerically,  as  Tapirttla.  The  yoang  of  all  are  spotted  and 
striped. 

Tapirs  are  dwellers  in  dense  forest,  where  water  is  abundant. 
In  this  they  swim,  and  even  dive,  while  they  also  enjoy  wallowing 
in  mud,  and  in  the  deep  forest  wander  about  during  the  day, 
generally  alone.  Although  usually  slow  in  their  movements,  when 
frightened  they  make  violent  rushes.  Their  food  consists  of 
leaves,  twigs,  and  fruits. 


RhilKiniU.           Rhinoceroses  are  the  lai^est  and  bulkiest  of  fLo' 

FlHlh  RhlUMntMa     '*"*  existing  Perissodactyla ;    and  although  J^,^ 

now  coiiBned  to  Africa  and  the  Indo-Malay  Ct 

countries,  in  past  epochs  ranged  over  the  greater  part  of  Europe  "^ 

and  North  America.     Their  most  distinctive  feature  is  the  presence 
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of  one  or  two  horDs  in  the  middle  line  of  the  fore-part  of  the 
bead;  this,  tc^ther  with  the  preseuce  of  only  three  front  toes,  in 
the  living  forma,  distiDguiBbing  them  from  the  Tapirs.  The 
upper  molar  teeth  are  of  a  more  complex  type  than  those  of  the 
latter;  and  the  lover  molars  have  curved,  ioBtead  of  straight, 
cross-crests.  The  horns,  as  stated  above,  are  attached  only  to 
the  skin,  aod  have  no  connection  with  the  bones  of  the  skull. 
Kbinoceroses  have  very  thick  skins — which  may  be  thrown  ioto 
folds  and  carry  but  a  scanty  covering  of  hair — small  eyes,  and 
moderate -sized,  tubular  ears.  They  show  but  little  intelligence, 
and  although  usually  timid  in  disposition,  display  gi-eat  ferocity 
when  brought  to  bay.  Whereas,  however,  the  African  species 
attack  with  their  horns,  those  from  Asia  make  use  of  their  lower 
tusks.  Although  the  sight  is  dull,  their  senses  of  smell  and 
hearing  are  acute.  Some  kiuds  browse  on  the  boughs  of  trees, 
and  others  graie  on  graas ;  but  all  are  fond  of  water  and  of 
wallowing  in  the  mud. 

Three  species  of  Rhinoceros  are  recognised  from  Asia, 
in  all  of  which  the  skin  is  thrown  into  definite  folds  or 
flaps;  while  cutting-teeth  are  present  in  the  front 
J  of  the  jaws,  and  the  nasal  bones  of  the  skull  are  pointed.  By  far 
the  largest  of  the  three  is  the  Great  Indian  Rhinoceros  (Rhinoceros 
unicornis,  IM,  fig.  3c),  in  which  the  folds  of  the  skin  are  very 
strongly  marked,  and  there  are  large  tubercles  on  the  hind- 
quarters. Only  a  single  horn  is  present;  and  the  fold  across  the 
shoulders  is  not  continued  over  the  back.  The  upper  teeth  are  of 
a  complex  type,  with  a  flat  plane  of  wear.  This  RhiDOceros 
inhabits  the  tall  grass-jangles  of  Assam.in  which  it  forms  "runs," 
or  tunnels,  completely  concealed  from  view.  The  specimen 
exhibited  was  presented  by  H.H.  The  Maharaja  of  Cooch-Behar. 
The  species  is  confined  to  India.  The  smaller  Javan  Rhinoceros 
R.  sondaicas,  1000)  difiers  by  the  fold  in  front  of  the  shoulder 
being  continued  across  the  neck,  and  by  the  small  polygonal  plates 
on  the  skin.  The  molar  teeth  are  of  a  simpler  type  than  in  the 
iast,  and  wear  into  ridges.  This  species,  of  which  a  young 
specimen  and  a  skull  are  exhibited,  ranges  from  the  Sandarbans 
of  Bengal  to  Java.  In  the  Sumatran  Rhinoceros  (R.  [Dicero- 
rhinas]  tumatrenm,  1001)  the  molars  are  of  the  same  type  as  in 
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"  mark."  In  the  skull  the  enclosure  of  the  socket  of  the  eye  by 
a  complete  bony  ring  is  also  unknona  in  the  Other  members  of  the 
suborder.  Id  all  existing  Horses  there  is  only  one  toe  on  each 
foot,  although  rudiments  of  lateral  digits  are  represented  by  the 
"Bplint-bones"  on  each  aide  of  the  upper  end  of  the  cannon-bones. 
In  the  extinct  three-toed  Horses  {Hipparion)  there  were  three 
complete  digits  to  each  foot,  although  the  lateral  pair  was  small. 
In  the  earlier  Anchitherium  the  lateral  toes  were  relatively  larger, 
and  the  molar  teeth  had  short  crowns,  with  the  valleys  free  from 
cement.  From  this  animal  there  is  a  transition  to  the  small  four- 
toed  Hyracotherium,  which  was  not  larger  than  a  fox,  and  formed 
one  of  the  earliest  ancestors  of  the  family.  A  series  of  specimens 
illustrating  the  ancestry  of  the  Horse,  and  another  displaying  the 
alterations  in  the  teeth  with  age  are  shown  in  the  North  Hall. 
Horses,  Zebraf)  and  Asses  are  inhabitants  of  open  plains,  where 
they  wander  in  droves  headed  by  an  old  Htallion. 

.,  The  Horse  [Equui  caballui)  is  markedly  distinguished 
11  from  the  other  species  of  the  genus  by  having  the  tail 

completely  clothed  with  long  haira,  and  by  the  long  flowing 
mane.  It  has  bare  callosities  on  both  pairs  of  limbs,  instead  of  on 
the  front  pair  alone ;  and  the  head  is  relatively  smaller,  the  ears  arc 
shorter,  the  limbs  longer,  and  the  hoofs  broader. 

Two  distinct  types  of  Horse,  in  many  instances  largely  modified 
by  inter- breeding,  appear  tn  exist. 

1st. — The  Northern,  or  Dun  type,  represented  by  the  Dun 
Ponies  of  Norway  {Eqvua  caballus  typicus),  the  closely  allied 
Celiic  Pony  {E.  c.  celticua),  of  Iceland,  the  Hebrides,  etc.,  and 
the  Wild  Pony  of  Mongolia  [E.  c.  prezewaltkii),  to  which  the 
now  extinct  Tarpan  of  the  Russian  steppes  appears  to  have  come 
very  close.  The  prevalent  colour  is  yellow -dun,  with  dark  brown  or 
black  mane,  tail,  and  legs ;  in  the  wild  breed  the  muzzle  is  often 
white  and  the  root  of  the  tail  short-haired ;  while  the  head  is 
relatively  large  and  heavy.  No  depression  exists  in  the  skull  in 
front  of  the  eye.  Most  of  the  ordinary  Horses  of  N.W.  Europe 
are  descended  from  the  dun  type,  with  more  or  less  admixture  of 
Barb  blood. 

2nd. — The  Southern,  or  Barb  type,  represented  by  Barbs,  Arabs, 
Thoroughbreds,  etc.  (E.  c.  ariaticas,  or  libyott),  in  which  the 
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ypical  colour  ib  bay  with  blacic  "  points  "  and  often  a  white  star 
in  the  forehead,  and  the  niane  and  tail  are  long  and  full.  The 
ikalE  generally  shows  a  slight  depression  in  front  of  the  socket  of 
be  eye.  Many  of  the  dark -coloured  Horses  of  Europe  have 
iarb  or  Arab  blood  in  their  veins,  this  being  markedly  the 
■Me  with  the  Old  English  Black,  or  Shire  Horse,  the  skull  of 
rbich  shows  a  distinct  depreaaion  in  front  of  the  eye-socket, 
rhis  depression  is  still  more  marked  in  the  extinct  Indian 
E.  twalen$u,  which  may  have  been  the  ancestnil  form. 

Id  this  connection,  attentioa  may  be  directed  to  the  series  of 
ikulls  of  famous  Thoroughbred  and  Shire  Horses  exhibited  id  the 
Vorth  Hall.  The  skulls  of  Race-Horses  include  those  of  "  Stock- 
»ell,"  "  Bend-Or,"  "  Ormonde,"  and  "  Donovan  " ;  while  Shires 
tre  represented  by  "  Blaisdon  Conqueror  "  and  "  Prince  William," 
Mth  famous  horses  in  their  time.  The  presence  in  the  skull  of 
rhoroughbreds  and  Arabs  of  the  above- mentioned  slight  depression 
n  front  of  the  socket  of  each  eye  is  noteworthy,  since  this,  although 
low  serving  as  the  attachment  for  the  muscle  running  to  the  nostril, 
nay  represent  a  much  deeper  depression  in  the  skull  of  the  extinct 
;hree-toed  Hipparion  (shown  in  a  Table-case  in  the  North  Hall), 
vhich  has  been  regarded  as  the  receptacle  for  a  face-gland  like 
.hat  of  Ueer  and  many  Antelopes.  The  limb-bones  of  "  Stock- 
ivell "  and  "  Blaisdon  Conqueror  "  are  exhibited  in  a  wall-case  in 
jrder  to  show  the  difference  between  the  Thoroughbred  and  the 
[lart- Horse  types. 

,  .  ..  Asses  resemble  the  Horse  in  the  absence  of  stripes, 
IIU  Auai  ^Itl'owgt  there  may  be  a  dark  streak  down  the 
back,  and  at  times  another  across  the  shoulders,  and 
lands  on  the  limbs.  The  Asiatic  Asses,  which  might  well  be 
»>11ectively  called  Kiangs  or  Onagers,  have  moderate  ears,  the  tail 
rather  long,  and  the  back-stripe  dark  brown  and  running  from 
lead  to  tail.  On  the  neck  and  withers  this  stripe  is  formed  by 
:he  mane.  They  come  nearer  to  the  Horse  than  do  any  other 
□embers  of  the  family.  There  are  two  species  of  Asiatic  Wild  Ass, 
vith  several  varieties.  The  first  and  largest  has  two  races — the 
rhig^tai  {Equus  hemionuii)  of  Mongolia,  and  the  Kiang  (£.  h. 
^iQ  1013)  of  Tibet,  which  ia  a  redder  animal.  The  Onager 
B^  f.„jiaer),  of  which  there  are  several  races,  is  smaller,  with  a 
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broader  dorsal  stripe,  bordered  with  vrbite ;  the  colour  varying  from 
sandy  to  greyish.  This  species  ranges  from  Baluchistan  and 
N.W.  India  to  Persia,  Syria  and  Arabia. 

These  Asms  inhabit  desert  plains,  or  open  tableland ;  the  Kiang 
dwelling  at  elevations  of  about  11,000  feet.  They  are  generally 
found  in  herds  of  from  twenty  to  forty,  although  occasionally  in 
larger  nuniber^.  All  are  fleet,  and  traverse  rongh  ground  with 
speed.  On  the  lowlands  they  feed  on  dry  grasses,  and  in  Tibet  ou 
small  woody  plants.  In  India  and  Persia  they  are  difficult  to 
approach,  although  this  is  not  the  case  in  Tibet. 

Tha  7abrs«  ^^^'^^  '>°<1  Qu^SS^Bf  which  are  confined  to  Africa  r^ 
and  QHiaaat  south  of  the  Sahara,  are  recognisable  by  being  M 
more  or  less  fully  striped.  The  largest  is  Gravy's  j 
Zebra  [Eguua  grevyi,  1025,  fig.  4),  distinguished  by  its  large  and  3£ 
broad  ears,  which  are  very  hairy  inside,  the  narrow  and  more 
numerous  stripes,  with  a  peculiar  arrangement  of  their  own,  the 
tall  mane,  extending  on  to  the  withers,  and  the  thickly* haired  tail. 
A  second  subgroup  is  represented  by  the  Quagga  ( Eguus  ^agga, 
1017),  now  extinct,  and  Burchell'a  Zebra  [Equus  burchelli)  ,\QQaWy 
known  as  the  Bonte-Quagga  (1010).  They  have  small  narrow 
ears,  broader  stripes,  which  extend  across  the  lower  surface  of  the 
body,  and  smaller  manes.  In  the  Quagga,  a  South  African  Species, 
the  stripes  are  confined  to  the  head  and  fore-part  of  the  body.  In 
the  typical  race  of  Burcheil's  Zebra,  now  nearly  extinct,  but  formerly 
abounding  on  the  plains  north  of  the  Orange  River,  the  lower 
part  of  the  biud-quarters  and  both  legs  were  devoid  of  stripes. 
Further  north  there  are  numerous  races  of  this  species,  such  as 
E.  burchelli  cnaoshayi  (1010)  in  which  the  legs  are  more  or  less 
fully  striped,  while  in  E.  bwckelli  grand  (1020),  of  N.E.  Africa, 
the  striping  extends  to  the  hoofs.  In  that  race  the  stripes  are 
alternately  black  and  white,  instead  of  brown  or  buff,  witbuat  the 
intervening  "  shadow -stripes,"  of  the  southern  races,  Lastlyi 
there  is  the  True  or  Mountain  Zebra  {Equita  zebra,  1024)  of  the 
Mountains  of  Cape  Colony,  represented  in  Angola  by  E.  z. 
peTtricei.  In  this  animal  the  ears  are  longer  and  the  whole  build 
is  much  more  like  that  of  the  African  Wild  Asses,  althnugb  the 
direction  of  the  hair  along  the  spine  is  reversed.  The  stripes  do 
not  extend  across  the  under  surface  of  the  body;  a  distinctive 
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feature  being  the  presence  of  transverse  bars  collecting  the  back- 
stripe  with  the  oblique  stripes  on  the  hind-quarters.  A  Zebra 
from  N.E.  Kbodesia  has  been  named  E.  annectems.  The  exhi- 
bited specimen  of  the  Quagga  is  the  one  presented  in  1858   by 


Head  of  Gri3vy'fl  Zebra  (Equuf  grfiyi). 

Sir  George  Grey  to  the  London  Zoological  Gardens,  where  it  lived 

for  many  years. 

fLo  II  Ir  '^''^  '**'  6">"P  of  the  Equidee  is  represented  by  the 

Mftmmal     wij  Imm      ^"^  Asses  of  North  Africa  and  their  domesticated 

r*"*^l  deseendantB,    all    of  which    are    included   under  the 

***'  designation  of  Equm  asivwt  (1014  &  1016).     The  very  long  and 

pointed  ears,  the  prevailing  bluish  grey  colour,  with  a  stripe  on  the 

back  and  shoulders,  or  bars  on  the  legs  (or  both  combined),  the  small 

hoofs,  and  the  smooth,  term  in  ally -tufted  tail  are  the  distinctive 

features  of  this  species,  of  which  there  are  two  wild  races.     The 
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larger  of  these  is  the  Somali  Wild  Aas  (E.  asinua  iomalienns, 
1016),  distinguished  by  the  absence  of  stripes  on  the  back  and 
shoulders  and  the  presence  of  dark  barring  on  the  legs ;  it  is 
represented  by  a  specimen  shot  by  Lt.-Col.  A.  Paget.  Side  by 
Bide  with  this  is  an  eiample  of  the  smaller  Nubian  race  {E.  a. 
africanut,  1114),  from  the  Atbara  River,  presented  in  1904  by  the 
Hon.  Charles  Rothschild,  which  shows  the  narrow  stripe  along  the 
middle  of  the  back,  and  the  broader  but  very  short  one  across  the 
shoulders  characteristic  of  the  race,  in  which  the  legs  are  uniformly 
coloured. 

Suborder  ARTIODACTYLA. 
The  merabers  of  this  suborder  are  distinguished  from  the  Perisso- 
dactyla  by  numerous  anatomical  peculiarities,  among  which  the 
structure  of  the  limbs  is  the  most  striking  externelly.     The  third 
aod  fourth  toes  of  all  the  feet  are  almost  equally  developed  and   to 
flattened  on  their  inner  or  contiguous  surfaces,  so  that  each  is  not  ?' 
symmetrical  in  itsnlf,  but  when  the  two  are  placed  together  they  in 
form    a  figure  symmetrically    disposed  to  a  line  drawn  between  *? 
them    (the  eo-called  "cloven  hoof  ").       Or,  in  other  words,  the  ge 
axis,  or  median  line  of  the  whole  foot  is  a  line  drawn  between  the  "° 
third  and  fourth  toes.      These  may  be  the  only  toes  present,  or  th 
there   may   be    also   the    second  and  fifth,  but  always  of  much  "' 
smaller  siie.      A  large  number  of  species  have  a  pair  of  horns  or 
antlers  growing  from  the  frontal  bones.     This  group  includes  the 
Hollow-homed  Ruminants  (Oxen,  Sheep,  GoaU,  and  Antelopes), 
Oirafl^es,  Deer,  Chevrotains,  Camels,  and  Pigs.      They  (especially 
the  first-named)  are  now  the  dominating  members  of  the  great 
Ungulate  order,  widespread  in  geographical  range,  rich  in  generic 
and  specific  variation,  and  numerous  in  individuals. 


The  Bovida,  Antilocaprida,  Giraffidte, 

lution  PECOM.  ""^  Cennda  collectively  constitute  the 

FaBJh  IiiUb  section  Pecora,  or  True  Ruminants.    In 

all  this  extensive  group  of  Artiodactyle 

Ungulates  there  are  no  upper  incisor  teeth,  and  the  lower  canines, 

or  tusks,  are  approximated  to  the  incisors  to  make  a  uniform  series. 

The  molar  teeth,  which  are  frequently  very  tall,  have  the  columns 
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forming  their  crowns  completely  crescenticj  and  the  premolars 
are  of  the  same  general  strncture  as  the  molars,  although  simpler. 
In  both  limbs  the  third  and  fourth  metapodial  (metacarpal  and 
metatarsal)  bonea  are  united  to  form  a  cannon-bone,  which  ter- 
minates below  in  a  pair  of  pulley-like  surfaces  for  the  bonea  of 
the  toes.  Internally  these  Ruminants  are  characterised  by  the 
complex  structure  of  the  stomach,  which  is  divided  into  four 
distinct  compartments  (as  shown  in  fig.  5),  each  differing  in  size, 
conformation,  and  function  from  the  other. 
Fio.  6, 


The  Stomach  of  a  Sheep,  cut  open  to  show  the  internal  structuie. 
<e,  cesophagus,  or  gullet;  ru,  rumen,  or  paunch  ;  ret,  reticulum,  oi  honej- 
eomb;    pi,  psalterium,  or  manyplieBj    ab,    abomasum;    pg,    pyloruB; 
da,  duodenum,  the  coninencement  of  the  small  intestine. 

Ab  a  family,  the  Botnda  (which  include  Oxen,  Sheep,  Goats, 

and  Antelopes)  are  chiefly  characterised  by  the  possession — at  least 

in  the  males — of  hollow,  unbrancbed  horns,  which,  at  all  events  after 

very  early  life,  are  never  shed,  and  are  supported  on  bony  corea 

of  nearly  similar  form.     In  none  of  them  are  upper  canine  teeth 

normally  present ;  and  the  lower  canines  (fig,  38  B,  p  50)  have 

narrow  simple  crowns,  similar  to  those  of  the  incisors  with  which 

they  form  a  continuous  series.      When  lateral  hoofs  are  retained, 

these  are  never  supported  by  more  than  mere  noiiules  of  bone. 

WIri  Dm      Under  the  title  of  Oxen  may  be  included  not  only  the 

domesticated  animals  properly  so  called,  but  likewise 

BmU  BH.    jigjj^^   Yak,   and   Bufi'aloes.      They  are    nearly   all 

«a    large,  heavily  built  Ruminants,  with  short  necks,  and  massive 

'^0  Ijeads ;  both  sexes  being  furnished  with  long  horns,  and  the  males 

jrenerally  having  a  dewlap  on  the  throat  and  chest.    The  horns  are 
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situated  bigh  up  on  the  head,  aod  may  be  either  rounded  or 
triangular,  but  never  have  the  transverse  ridges  of  those  of  the 
Sheep  or  the  knobs  of  the  Goats.  The  broad  muzzle  is  moist  and 
naked,  and  there  are  no  glands  below  the  eye.  The  upper  molar 
teeth  differ  from  those  of  Sheep  and  Goats  by  their  nearly  square 
section,  and  have  an  additional  column  on  the  inner  side. 

Some  members  of  the  group  inhabit  open  grassy  plains,  but 
others  frequent  forests,  and  the  Yak  is  found  in  the  highlands  of 
Tibet.  Except  the  Anoa,  they  live  in  herds,  which  may  comprise 
thousands  of  individuals,  and  are  headrxl  by  bulls.  Some  very  old 
bulls  may,  however,  become  solitary.  Their  food  consists  either 
of  leaves,  twigs,  and  grasses,  or  various  marsh-plauts.  Usually 
only  one  calf  is  produced  at  a  birth, 
TVBtCll  OhII      "^^^  Aurochs,  or  Urus— the  old  Wild  Ox  of  Europe— 


Bn  ttiint. 


is  now  completely  extinct  as  a  wild  species,  although 
moBt  Europeau  domestic  breeds  may  be  regarded 
as  its  more  or  less  modified  descendants.  The  remains  of  this  Ox 
(Bos  tawrw  primigenius)  occur  abundantly  in  the  fens  and  river- 
gravels  of  Britain,  and — as  exemplified  by  the  skull  and  limb-bones  fNor 
exhibited — indicate  an  animal  of  enormous  size  and  strength.  In 
Britain  this  original  race  appears  to  have  become  extinct  by  the 
time  of  Cnsar — at  least  in  the  southern  parts  of  the  country ;  but 
on  the  Continent  it  survived  to  a  very  much  later  date.  In 
England  it  was  succeeded  by  the  so-called  Celtic  Shorthorn  {Boa 
taunts  hngi/rons),  which  appears  to  have  been  a  domesticated  breed. 
The  half-wild  white  cattle  of  Chillingham  and  some  other  British 
Parks  have  been  regarded  as  the  direct  wild  descendants  of  the 
Aurochs,  but  they  are  really  domesticated  albiuo  breeds  nearly 
related  to  the  black  Pembroke  cattle  (of  which  a  head  is  exhibited) . 
The  Pembroke  breed  appears  to  be  very  closely  allied  to  the 
Aurochs,  which  is  known  to  have  been  black,  with  a  lighter  stripe 
down  the  back.  A  mounted  specimen  of  a  bull  of  the  white  cattle 
of  Chillingham  Park,  Northumberland,  presented  by  the  Earl  of 
Tankerrille,  is  exhibited;  while  the  head  of  a  cow  and  the 
skeleton  of  a  bull  are  likewise  shown.  Of  the  white  cattle  formerly 
kept  at  Chartley  Park,  Staffordshire, — moat  of  the  remnant  of 
which  was  transferred  in  1905  to  Wobum  Abbey — the  mounted 
head  and  the  skull  of  a  cow,  presented  by  the  Duke  of  Bedford, 


16  OEXAT    OAMB    ANIMALS. 

are  exhibited  in  the  North  Hall.  All  the  white  Park  Cattle  have 
black  or  red  ears,  which  ia  itself  an  indication  of  their  derivation 
from  a  dark-coloured  breed ;  and  it  is  noteworthy  that  there  is 
a  white  breed  of  Pembroke  Cattle  with  black  feet,  muzzles,  and 
ears,  which  is  practically  identical  with  the  ChiUingham  Park 
cattle. 

The  black  Spaniah  Fighting  Bulla,  of  which  a  apecimcD 
(presented  by  Mr.  £.  F.  Johnston  in  1902)  is  exhibited,  are 
probably  also  nearly  related  to  the  Aurochs,  and  show  a  Himilar 
pale-coloured  stripe  down  the  back.  It  has  likewise  been  suggested 
that  the  fawn  and  white  Siemental  Cattle  of  Switserland,  a 
miniature  model  of  a  bull  of  which  is  shown,  are  near  akin  to  the 
ancient  Wild  Ox. 

The  Ankole  Cattle  of  Uganda,  characterised  by  the  enormous 
size  of  the  horns,  as  shown  in  a  mounted  head  and  a  skull 
presented  by  Lt.-Col.  Delm£  Radcliffe,  appear  to  be  allied  to  the 
ancient  Egyptian  breed,  of  which  skulls  (from  tombs)  are  also 
exhibited.  To  this  breed  the  uame^vc  agyptiacua  has  been  given, 
as  it  appears  to  be  markedly  distinct  from  the  Aiirocha  group. 
HuBiBul  fliM  "^^^  ordinary  Cattle  of  India,  as  well  as  those  from 
many  parts  of  Africa,  Madagascar,  and  China, 
BOS  mBKIS.  jjjg.gj.  ^^^^  European  breeds  by  the  presence  of  a 
fleshy  hump  on  the  shoulders,  the  convexity  (in  place  of  concavity) 
of  the  first  curve  of  the  horns,  and  the  presence  of  a  white  ring 
round  the  eyes  and  another  round  each  fetlock.  The  colouring, 
too,  is  of  a  different  type,  while  the  voice  and  habits  are  also 
distinct  from  those  of  European  Cattle.  Humped  Cattle,  or  Zebu, 
belong  indeed  to  a  separate  species  [Bos  indicus),  the  wild  ancestor 
of  which  is  extinct  and  unknown.  A  Brshniini  or  Zebu  bull'  is 
exhibited  in  the  North  Hall,  where  horns  of  the  Galla  breed  of 
Humped  Cattle,  characterised  by  the  immense  size  of  these  appen- 
dages, are  also  shown.  Not  improbably  the  fawn-coloured  Spanish 
Draught  Cattle — of  which  two  heads  belonging  to  animals  formerly 
kept  at  Osborne,  and  presented  by  His  Majesty  the  King  in  1902^ 
are  exhibited — have  a  strain  of  Zebu  blood.  The  evidence  for 
this  is  afforded  by  the  form  and  curvature  of  the  horns,  and  the 
presence  of  indistinct  white  rings  round  the  eyes.  Tradition  also 
pointa  to  the  existence  of  such  a  cross. 


Indl-Mlllf  WIU  Oxilt.     1'^B  Oaur,  Bos  IBibos]  gauraa  1031,  the  [Uwi 

iBbieiiiii  BIbot.        ^^y"^'  ^- 1^-^  ■/■'^"''''" '  "3'''  ^"'^  ^^^^  ^''■''-  oX 

iag,  or  BaDtia,  fi.  [£.]  sonifaifTUS  1027,  Cue  4 
form  a  group  of  Cattle  confined  to  the  Indo-Malay  eouDtries, 
showing  the  follonifig  distinctive  features.  The  horna  are  more  or 
leas  flattened,  especially  in  the  bulls ;  the  tail  is  shorter  than  in 
the  typical  Oxen,  reaching  at  most  only  a  little  beluw  the  hocks  ; 
and  there  is  a  distinct  ridge  running  from  the  shoulders  to  the 
middle  of  the  back,  where  it  ends  in  a  sharp  drop.  In  the  adult 
males  the  colour  of  tlie  short  hair  is  usually  dark  brown  or  blackish ; 
but  in  the  young  of  both  sexes,  as  well  as  in  the  female  Banting  at 
all  ages,  it  is  reddisli  brown  ;  while  in  the  Burmese  race  of  the 
Banting,  known  locally  as  the  Tsaine  (f02l),  the  colour  of  both 
sexes  is  pale  fawn.  From  the  knees  and  hocks  to  the  hoofs  the 
legs  are  white,  or  whitish.  The  Gaur  is  distinguished  by  the 
great  curved  crest  between  the  horns ;  the  same  part  in  the  Gayal 
being  straight.  Tlie  Banting  is  the  smallest  of  the  three ;  and 
has  rounder  horns,  the  ridge  on  the  back  less  developed  than  in 
the  other  two,  and  a  white  patch  on  the  buttocks. 

Gaur,  commonly  called  Indian  Bison  by  sportsmen,  are  met  with  tlow. 
in  hill-forest  from    India  and  Burma  to  the  Malay  Fenmsula,  Mami 
where  they  are  known  as  Saladang.      A  male  and  female  are  Qf^ges 
exhibited.   The  Gayal  is  probably  nothing  more  than  a  domesticated  to  44, 
breed  of  the  Gaur ;   and  is  kept  for  its  milk  by  the  natives  of  jj'^jj 
the  hill-districts  of  North-Eastern   India  and   Tenasserim.      A 
bull   is  exhibited  in    the    Lower    Mammal    Gallery    and     the 
head  of  a  cow  in  the  North  Hall.     The  Banting  ranges  from 
Burma  and   the   Malay    Peninsula   to   Java   and   Borneo.      A 
domesticated  breed  (of  which  a  steer  is  exhibited  in  the  North 
Hall,  presented  by  Mr.  C.  B.  Kloss  in  1905)  is  kept  in  the  small 
island  of  Bali,  near  Java,  whence  large  nuaibers  are  exported  to 
Singapore.     The  head  of  the  black  Javan  wild  Banting,  presented 
by  Baron  Van  Hockeren-tot-Walien   in   1904,  and  one  of  the 
tawny  Burmese  Tsaine,  presented  by  Mr.  R.  McD.   Hawker  in 
1900,  are   exhibited  in  the  Pavilion  at  the  end  of  the  Lower 
Mammal  Gallery. 
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TIm  Tak.  ThiB  Species  (ID)))  is  conBoed   to  tbc  bigh- 

^    In  IPaitlUlias]     lauds   of  Tibet   and   adjacent    regions,   where 

inUllH.  n      ^^^^    y^^^     ^HjJ     ^^^     jjj     ^     ^^^    ^^     (^^ 

domesticated  condition  ;  tame  Yak  being  largely  employed 
ss  beasts  of  burden  in  that  region.  The  Wild  race  is  always 
onifonnly  dark-coloured,  but  many  of  the  domesticated  animals 
show  a  considerable  amount  of  white.  The  Yak  appears  to  fomi 
a  connecting  link  between  the  more  typical  Oxen  and  the  Bisons  ; 
its  skull  showing  many  points  of  resemblance  to  the  latter.  Its 
large  and  wide-spreading  horns  are  nearly  cylindrical.  Tbe 
most  distinctive  feature  of  the  species  is  tbe  mass  of  long  hair 
cuvering  the  flanks,  limbs,  and  tail.  The  voice  of  tbe  domesticated 
breed  is  a  grunt.  Yak  are  extremely  impatient  of  heat,  and  ia 
summer  are  found  at  elevations  of  from  14,000  to  20,000  feet. 
They  feed  on  coarse  wiry  grass,  and  even  when  domesticated  will 
not  eat  corn.  Whereas  tbe  cows  and  young  go  about  in  large 
parties,  the  old  bulls  are  solitary.  Tbe  latter  are  very  wary,  and  in 
tbe  daytime  geuerally  rest  on  some  exposed  bill-side,  where  they 
rely  chiefly  on  their  keen  sense  of  smell  for  protection.  Tbe  tails 
of  domesticated  Yaks  are  used  in  India  as  fly-whisks,  and  are 
termed  chowris.  A  fine  series  of  skulls  and  horns,  mainly 
presented  by  Mr.  A.  0.  Hnme,  as  well  as  a  mounted  head 
presented  by  Capt.  H.  Cock,  and  an  entire  skin,  are  exhibited. 
The  entire  skin  is,  however,  that  of  a  rather  small  animal. 
ThB  Eironsu  Blm.  ^°  ^''^  several  form  of  their  horns  and  the 
structure  of  tbe  skull,  as  well  aa  in  the 
B»  [Bltan]  honUH.  pogg^g^ion  of  14  or  15  pairs  of  ribs,  the  two 
species  of  Bison  resemble  tbe  Yak  rather  than  tbe  typical  Oxen  ; 
'  although  their  skulls  are  shorter  and  more  convex  than  those  of 
,f  the  former.  They  are  remarkable  for  the  great  height  of  the  fore- 
quarters,  which  form  a  kind  of  hump  at  the  withers ;  and  also  for 
the  mass  of  crisp  dark  brown  hair  covering  the  top  of  the  head, 
neck  and  shoulders,  and  extending  some  way  down  the  fore-limbs, 
and  also  along  the  back  to  the  tail,  which  is  thickly  tufted  at  the 
tip.  The  European  Bison,  Bos  \_Biiari\  bonasua  (1 034),  is  a  forest- 
{Jwelliog  species,  now  fast  verging  on  extinction.  It  is  stillfound  in  a 
J  J  state  in  the  Caucasus,  and  in  the  forest  of  Bielowieza,  Lithuania 
gfument  of  Grodno),  a  herd  has  long  been  protected  by  the 
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BussiaD  Government.    In  1880  this  herd  numbered  600  head,  but 

it  has  considernbly  diniiuUhed  sinct:  that  date.     The  species  is 

represented  by  a  bull  from  the   Lithuanian   herd   presented   by  [Caaei4. 

H.I.M.  the  Tsar  of  Russia  in  18^,  and  a  bull  and  cow  from  the 

Caucasus,  kdled  and  presented  by  Mr.  St.  George  Littleilale  in 

1893.     During  the  Pleistocene  epoch  (aa  well  as  later)  the  Bison 

was  abundant  over  the  greater  part  of  Europe,  but  it  appears  to 

have  become  extinct  in   Britain  much  sooner  than  the  Aurochs. 

The  Fleistoceiie  Bison  is  distinguished  as  Bus  [^BisoTi]  priscus;  a 

series  of  skulls  is  exhibited  in  the  Geological  Department. 

The  AlHrlcU  BIlH      '^'''*  *P"'^^    (1036}.   which   is   very  closely  [Case  44 

allied  to  the  European  Bison,  although  with 
BOI  rBlHKj  bilH.  ^^^^  abundant  hair,  relatively  weaker  hind- 
quarters, and  shorter  and  more  curved  horns,  formerly  existed  in 
hundreds  of  thousands  on  the  prairies  of  the  North- West,  hut  is 
DOW  almost  exterminated  as  a  wild  animal,  A  small  herd  is 
preserved  by  the  U.S.  Government  in  the  Yellowstone  Park  and 
a  few  others  exist  under  protection.  Bison  (or  "  Buffalo,"  as  they 
are  universally  called  in  America)  were  typically  inhabitants  of 
the  open  prairies,  and  thus  differed  markedly  from  their  European 
relative.  During  a  large  portion  of  the  year  they  went  about  in 
small  bands,  but  during  the  breeding-season  collected  in  enormous 
herds.  In  search  of  water,  they  sometimes  made  long  journeys 
acrosa  country;  and  all  the  various  bands  composing  a  herd  migrated 
southwards  in  winter.  The  number  of  Bison  in  the  great  herd  on 
the  Arkansas  in  1871  was  computed  at  not  less  than  four 
millions.     An  alternative  name  of  the  species  is  B.  americanus. 

The  Wood-Bison,  Bos  [JSi'fon]  bison  athapascee,  is  a  large  dark- 
coloured  race  inhabiting  the  North- West  districts,  and  dwelling 
in  partially  timbered  country.  Most  or  all  of  the  survivors  of  the 
species  belong,  to  this  race,  which  is  very  similar  to  the  typic:;! 
prairie  race. 

ifricin  Bufftlail  '^^^   Buffaloes  are  heavily  built   Oxen,  [Cuae  4i 

with   sparsely   haired   skin,    large   ears. 

In  [Bibiln]  offer,  tic.    |„„g  ,„n,j  „i|,^  ,,„,j  „„^^|j,^  „j 

massive  angulated  horns.  In  having  only  13  pairs  of  ribs  they 
resemble  the  typical  Oxen,  African  Buffaloes  have  the  hair  of  the 
back  directed  backwards.     In  the  Cape  Buffalo,  Bos  {Bubalas] 

c2 
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case;  and  a  huge  pair  of  horns — ooce  the  property  of  Sir  Hans 
Sloaue — on  the  south  wall  of  the  Pavilion.  The  Tamarao,  or 
Philippine  Bufialo  (B.  mmdorensU,  1044),  is  a  smaller  auimal,  in 
many  respects  intermediate  between  the  Indian  Buffalo  and  the 
Anoaj  or  dwarf  Celebes  Buffalo  {B.  depressicornis,  1046). 

jL    ■  As    already    mentioned,   the    Anoa  [Case  4 

_  ,_  1  ,  -,  J  "  .  ,  (1046)  of  Celebes  is  tLe  smallest 
B0S[Bllballll]ri.prmlGflnils.  ^^^  ^^^^  ^^errant  of  the  Oxen. 
The  horns  are  peculiar  for  their  upright  direction  and  comparative 
straightness,  although  they  have  the  same  triangular  section  as  in 
the  Buffaloes.  White  spots  are  sometimes  present  Just  below  the 
eyes,  and  there  may  be  white  markings  od  the  legs  and  back ; 
this  type  of  colouring  is  unlike  that  of  other  wild  Oxen,  and 
approximates  to  that  of  the  Antelopes.  The  horns  of  the  cows 
are  very  small.  The  nearest  allies  of  the  Anoa  seem  to  be 
certain  extinct  Buffaloes  of  which  the  reinaias  are  found  in  the 
Siwalik  Hills  of  Northern  India.  In  habits  the  animal  appears 
to  resemble  the  Indian  Buffalo.  Young  Anoas  have  thick  woolly 
coats,  frequently  brown  in  colour,  but  the  skins  of  the  adults  are 
nearly  naked  end  black. 

■L  Together  with  the  Goats,  the  Sheep  form  a  subfamily    [Pavili 

^*        {Caprinte)  of  the  Bovidte  differing  from  the  Oxen  j^^"^ 
[SovintB)  by  their  slender  hairy  muzales,  and  narrow  Mammi 
upper  molar  teeth,  which  have  no  additional  column  on  the  inner  ^  jS"^ 
aide.    They  pass  almost  imperceptibly  into  the  Goats.     Both  sexes  Hall, 
usually  possess  horns,  but  those  of  the  females  are  small.     In  the  9^^-r 
males  the  hoins  are  generally  aogulated,  and  marked  by  6De 
transverse  wrinkles;  their  colour   being  greenish    or   brownish. 
They  are  directed  outwards,  and  curve  in  an  open  spiral,  with  the 
tips  directed  outwards.     Although  there  may  be  a  fringe  of  hair 
on  the  throat,  the  males  have  no  beard  on  the  chin ;  and  they  also 
lack  the  strong  odour  characteristic  of  the  Goats.     The  upper  lip 
of  all  Sbeep  has  a  vertical  groove,  connected  with  the  bare  skin  of 
the  nose.     Usually  the  tail  is  short ;  and  in   all  the  wild  species 
the  coat  takes  the  form  of  hair,  and  not  of  wool.     Wild  Sheep 
attain  their  maximum  development,  both  in  respect  of  number  and 
size,  in  Central  Asia.     They  associate  either  in  large  Hocks,  or  in 
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family-parties;  the  old  males  generally  keeping  apart  from  the 
rest.  Although  essentially  mountain  animals,  Stieep  peuerally 
frequent  open  undulating  distiicts,  rather  than  the  precipitous 
heights  to  which  Goats  are  partial. 

A  number  of  breeds  of  d^fnicsticated  Sheep  are  exhibited  in  the 
North  Hall,  among  which  special  attention  may  be  directed 
to  one  from  the  West  Indies  (originally  a  native  of  Africa)  cha- 
racterised by  its  hairy  coat,  the  colour  of  which  is  very  similar  to 
that  of  the  wild  Urial  Sbeep  of  the  Punjab  exhibited  in  the  Lower 
Mammal  Gallery.  Other  breeds  of  OvU  aries  (as  domesticaied 
sheep  are  called)  are  characteritied  by  the  development  of  a  mss$ 
of  fat  on  the  buttocks,  while  in  others,  again,  the  lung  tail  btconies 
flattened  and  loaded  with  fat.  Specimens  of  both  these  breeds 
are  shown.  Yet  Other  Sheep  are  distinguished  by  the  development 
of  an  additional  pair  of  horns;  specimens  of  two  distinct  Four- 
horned  breeds,  one  from  the  Hebrides  and  the  other  from  South 
Africa,  being  exhibited.  Very  remarkable  is  the  spiral-horned 
Wallachian  Sbeep  (O.  aries  strepsiceros) ,  characterised  by  the 
straight  corkscrew-like  spiral  ol  the  horns,  as  shown  in  a  mounted 
ram.  This  type  of  horn  passes,  however,  into  the  ordinary  form, 
through  breeds  allied  lo  the  Indian  Hunia  Fighting- Sbeep,  o! 
which  a  ram  is  ahown. 

The  long  tail  of  most  breeds  of  tame  Sheep  is  probably  a  result 
of  domestication,  as  the  Indian  Urial  and  the  Sardinian  Mouflon, 
one  or  both  of  which  probably  represents  the  ancestral  stock,  are 
short- tailed. 

Blnham  Shin  '^^^  Wild  Sheep  of  the  Rocky  Mountains  of 
North  America  locally  known  as  the  "  Dighorn," 
ll<l>Cinilinil>.ltC.  ,„j  ,e,e,„ifie.ll,  .,  (hi,  ccad^m,  (or 
0.  cervina),  is  the  type  of  a  group  of  large  Sheep  characterised  by 
the  comparative  smoothness  of  the  strongly  angulated  hums,  m 
which  the  outer  front  angle  is  very  prominent,  while  the  inner  one 
is  rounded  off.  The  gland  on  the  face  is  very  small.  The  true 
Bighorn  (1062)  is  a  khaki-culoured  Sheep  with  a  large  white 
rump-patch.  The  Black  Bighorn  (O.  stomi,  1063)  of  the  Sticheen 
and  Liard  River  ditincts  is,  un  the  other  hand,  a  dark -co  loured 
animal;  while  the  White  Bighorn  (0.  dalli,  1064)  of  Alaska  is 
almost  pure  white:  both  these  having  narrower  and  more  pointed 
horns  and  smaller  ears  than  the  true  Bighorn.     The  Gfrey  Bighorn 


J 
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{O.fannint,  1070)  of  the.  Yukon  is  probably  only  a  variety  of  the 
White  Bighorn ;  and  indeed  it  is  a  question  whether  any  one  of 
these  Sheep  is  more  than  a  local  race  of  O.  canadensis.  The 
specimen  of  the  Black  Bighorn  was  presented  by  Mr,  D.  T. 
Hanbury ;  those  of  the  White  Bighorn  by  Mr.  J.  T.  Studley  ;  and 
those  of  the  Grey  Bighorn  by  Prince  Coiloredo  Mannsfeld.  Id 
North-east  Siberia  the  group  is  represented  by  the  long-haired 
grey  0.  borealis  (10E6),  of  which  a  specimen  presented  by  Mr, 
Talbot  Clifton  is  exhibited,  and  in  Kamchatka  by  0.  nivicola 
(1068);  hoth  these  being  closely  allied  to  the  White  and  the 
Black  American  Bighorns, 

Arnili  ShiH  "^^^  Central  Asian  Wild  Sheep  known 

-"  Argalis   differ   from   the   Bighorns 


t,  0.  hDdguiil,  ite. 


by  their  strongly  wrinkled  horns,  in 


which  the  outer  front  angle  is  much  more  pronounced.     The  gland 


The  Siberian  Argali  Sheep  (Oeu  amnion). 

below  the  eye  is  also  much  larger,  and  there  is  consequently  a  deeper  [Uase  46,] 
pit  in  the  skull  for  its  reception.    The  Siberian  Argali  (0.  ammon, 
lfS7,  figs,  6  &  8)  lacks  the  ruff  on  the  throat  charaGterising 
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tWTtr^Ktan  0.  hadgtoni  (llll).  Tbe  former  inhabits moaDtaiDoas 
t/Mntrj  at  an  elt^ation  of  from  3,000  to  4,000  feet,  where  tbe 
•I'j^its  are  etfvered  with  thin  forest;  bnt  the  Tibetan  Argali  is  foand 
St  ^Wati'm*  of  over  13,000  feet  on  open  and  rolling  country. 
Al'b'/nich  tbe  old  males  are  very  wary  and  difficult  to  approach, 
tiif.  frmalei  and  young  malei  wander  in  large  herds,  and  exhibit 
Wi-i*-M  If-M  warinesN.  Tbe  Siberian  Argali  is  tbe  largest  of  all  the 
wi  'J  i'lhij^,  and  has  the  most  massive  horns.  A  muunted  specimen 
III  r\ir.  %%iumttT  cuat,  presented  by  Mr.  St.  George  Littledale,  and 
a  \n-*A,  the  f('ft  oi  Major  C.  S.  Cumberland  (6g.  8),  as  well  as 
iiuti.mniM  kkulU,  arc  exhibited.  An  allied  species  is  Littledale's 
Mf*:\i  '(f.litllniialei,  1061]  of  the  Kuldja  diatrict — represented  by  a 
l><rwl  \irr,tA:nU:A  by  Mr.  Littledale — in  which  tbe  shape  and  directioD 
'A  tbe  horn*  are  diR'erent,  while  the  muzzle  is  white.  The  Saiar 
hli»-<-p  ((K  »airen»u,  10(0)  of  the  Saiaror  Jair  Mountains,  is  a  white- 
mur/.\ii\  ■[H:cii's  of  umaller size,  represented  in  the  collection  by  three 
nx^uiiled  examples  shot  and  presented  by  Mr.  Littledale. 

I-io.  r. 


Hkull  and  liornfl  of  Marco  Polos  Sheep  (Ocis  poti). 

■irea  Pab'i  Ihau      '^'''*  ™''P"'fi'^^"*  "''"i  Sheep  (lOBI)  is  nearly 

allied  to  the  Argalis,  from  which  it  is  mainly 
•      "'  distinguished  by  the  more  slender  and  dis- 

e40.]  tinctly  angulated  horns  of  the  rams,  which  form  a  very  open 
spiral  (fig.  7),  and  tbe  colour  of  the  coat.  In  habita  it  closely 
resembles  the  Tibetan  Argali,  but  it  frequents  a  less  barren 
country  than  the  latter,  the  undulating  Pamirs  being  covered  in 
summer  with  luxuriant  grass.  In  Turki  the  males  are  called 
Kulja,  or  Gulja,  and  tbe  females  Arl<ft>^-  The  somewhat  smaller 
Sheep  from  the  Thian  Shan  range  described  as  Ovis  kareUni  is 
only  "  ^"'^^  °^  ^"^^  Pamir  species.     Marco  Polo's  Sheep,  which  is 


I 


IIkad  o?  thr  Sibremn  Aroali  Sheep 
<0«<  anwton). 


Head  of  the  Thian  Shan  Ibex 

( Capra  ti^iea  almaigi). 
(From  specimens  in  the  Museum.) 
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found  on  the  Pamirs  at  &  height  of  about  16,000  feet  above  the 
Bea,  is  Darned  after  the  great  Venetian  travelltr,  Marco  Polo,  who 
crossed  the  Pamirs  during  his  journey  through  "  Tatary  "  in  the 
latter  part  of  the  13th  century.  It  was  not,  however,  till  1838 
that  skulls  were  brought  to  England  by  Lieut.  Wood,  R.N.,  on 
the  evidence  of  which  the  species  was  named  OvU  poH  by 
Mr.  E.  Blyth  in  1810.  The  mounted  male  specimen  was  presented 
by  Mr.  Littledale;  numerous  specimens  of  the  skull  and  horns 
are  exhibited  on  the  tops  of  the  cases. 

The  Ships,  or  Uriil  Shiip.     '^\''''^f,  ^\^Z),T°  T'^".  ^T**  "^^ 
^  "^       as  the  Urial  (1013),  and  in  Ladak  as 

OlftligHl.  the  Shapo   {OvU  vifftiei.    1082),  is  a 

smaller  animal  than  the  Argalis,  with  less  massive  horns,  and  a 
ruff  of  long  white  hair  on  the  throat  of  the  males.  It  is 
remarkable  on  Hccouut  of  inhabiting  countries  with  a  widely 
different  climate ;  the  Urial  being  found  in  the  hot  hills  of  the 
Punjab  at  a  few  hundred  feet  above  the  sea-level,  and  the  Shapo 
at  elevations  of  from  twelve  to  fourteen  thousand  feet  in  Ladak 
and  other  districts  of  Tibet.  The  female  has  small  horns. 
Several  local  races  of  this  handsome  sheep  are  known ;  the  range 
of  the  species  covering  a  large  area  in  Central  Asia,  from  the 
frontiers  of  Persia  through  Baluchistan  and  Afghanistan  to  the 
Salt  Range  in  the  Punjab  and  Ladak  on  the  Upper  Indus. 

Tke  «r.»liii  Wild  Stnp.    ™'  "f"^"  (IM«)  ^'"■I'l"  'be  "'"I 

in  general  sue  and  colour,  but  has  a 
Oils  gmellnl.  ^^^^^  ^^^^jj^^  ^^^  ^^  ^^^  ^^^^^t^  ^^^^^ 

does  not  extend  nearly  so  high  up,  while  the  spiral  formed  by  the 
horns  of  the  rams  is  twisted  in  the  opposite  direction.  The  does 
are  hornless.  The  species  ranges  from  Asia  Minor  to  the  Elburz 
Mountains  to  Persia,  where  there  is  a  distinct  local  race,  represented 
in  the  collection  by  a  mounted  head  presented  by  the  Hon.  W.  [Cai 
Erskine,  after  whom  it  has  been  named  O.gmelinierakinei  (1006). 
The  wild  Sheep  of  the  Troodos  Mountains  of  Cyprus  (O.  ophion, 
1011)  is  a  small  form  of  this  species. 

Tha  HairflM  ShiH      "^^  Mouflon  or  Wild  Sheep  of  Sardinia  and 

Corsica,  0.  musimon  (1087),  is  a  small  dark- 

""  coloured  species,  characterised  by  the  general 

absence  of  horns  in  the  females,  and  of  a  ruff  on  the  throat  of  the 

males,  aa  well  as  by  the  horns  having  the  front  outer  angle  much 
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I  lesB  developed  and  the  wrinkles  6ner  tban  in  the  Urial.  The 
Mouflon  is  stated  to  have  formerly  inhabited  Greece  and  Spun, 
but  this  requires  conSrmation.  Moufioo  associate  in  flocks  of 
considerable  size  under  the  leadership  of  an  old  ram  ;  but  during 
the  breeding- season  they  split  up  into  small  parlies,  each  com- 
prising a  ram  and  several  ewes.  In  some  Mouflon  the  females 
have  small  horns;  and  it  is  oot  improbable  that  the  Sardinian 
and  Corsican  representatives  of  the  species  are  respectively 
distinguished  by  the  presence  or  absence  of  horns  in  this  sex. 
The  adult  ram  exhibited  was  presented  by  Mr.  Ford  Barclay. 

n.  Ikanl  or  Bin  lhH|i.    ™'  '^''*^'  "''^  ^''"1'  """•  "P"" 

senting  the  subgenus  Pseadois,  forms 

Oris  nahurt.  ^^^   ^f  ^Y^^  connecting  links   between 

]  the  typical  Sheep  and  the  Goats;  the  horns  of  the  rams  being 
nearly  smooth,  with  a  rounded  or  sub -quadrangular  section  at  the 
base,  and  the  curvature  of  a  peculiar  form.  The  face  has  no 
gland  below  the  eye,  and  there  is  consequently  no  depression  in 
the  same  region  of  the  skull.  From  the  more  typical  wild  Sheep 
this  species  is  further  distinguished  by  the  greater  relative  length 
of  the  tail.  Bbaral  are  never  found  below  an  elevation  of  about 
10,000  feet  above  the  sea-level ;  and  in  summer  usually  ascend  to 
between  14,000  and  16,000.  In  general  habits,  the  Bharal  is 
intermediate  between  other  Sheep  and  the  Gnats;  but  the  males 
lack  the  strong  odour  characteristic  of  the  latter.  The  colouring, 
especially  the  black  and  white  on  the  legs,  is  also  of  a  goat-like 
type. 

Birtary  Wliri  Shaep.  or  Ami.     Even  more  aberrant  than  the  Bhar^  is 

the   Barbary   Sheep,   Arm  or    Udad 

evlljanla.  (1069),  which   is   further   noticeable 

]  on  account  of  being  the  only  member  of  the  family  found  in 
Africa.  The  skull  and  horns  present  a  considerable  general 
resemblance  to  those  of  the  Bharal,  but  the  throat,  chest,  and  fore- 
limbs  are  clothed  with  a  mass  nf  long  hair,  and  the  length  of  the 
tail  is  considerably  greater  than  in  any  other  wild  Sheep.  The 
colour  is  uniform  red.  The  Ami  inhabits  the  dry  southern  slopes 
of  the  Atlas  from  Tunis  to  the  Atlantic,  but  is  unknown  in  the 
heart  of  the  range.  In  the  Sudan  it  is  found  on  the  mountains 
nearly  as  far  south  as  Khartum.  It  is  capable  of  going  for 
■everal  days  without  water,  and  is  difficult  to  detect  owing  to  the 
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dose  resemblance  of  its  tawny  coat  to  the  limestone  rocks  of  the 
district.  The  species  alone  I'epreseDts  the  subgenus  Ammotragua. 
The  specimen  exhibited  was  presented  by  Sir  E.  G.  Loder. 

BbiIi  ^y  means  of  the  Bbaral  Sheep  [Ovit  luihura)  and  fLoi 

Pallas's  Ture  or  Goat  (Capra  cylindricomis),  the  q^\ 
BeiW  Cipn.  g(,ggp  ^^^  gg^ts  are  so  closely  connected  that  it  is  Cum 
almost  impossible  to  draw  a  sHtiBfactory  line  of  distinction  between 
them.  The  males  of  the  latter  have,  however,  a  strong  odour,  and 
carry  a  beard  of  variable  size  on  the  chin.  None  of  the  Goats 
possess  a  gland  beneath  the  eye — a  character  which  they  have  in 
common  with  the  goat-like  Sheep.  The  horns  of  the  males  are 
long,  and  generally  more  or  less  compressed  or  angulated;  and  in 
many  species  they  hear  prominent  knobs  on  the  front  surface.  In 
some  kinds  they  are  spirally  twisted,  and  in  others  scimitar-shaped. 
In  the  wild  species  the  females  have  small  horns  placed  wide  apart. 
The  groove  on  the  upper  lip  is  less  marked  in  some  species  than 
in  Sheep.  Goats  differ  from  Sheep  in  selecting  for  their  habitation 
the  most  precipitous  and  rugged  mountains,  and  are  absent  from 
open  elevated  districts  like  the  Pamirs  of  Central  Asia. 

Tlir..  Dr  Cucun  lub.  '^'  '*"  'Pf""  "' ;"''  G»'^l~«% 
known  as  lure,  or  lur — inhabiting  the 
CciUndrkOmlsaciyCUlci.  c.ucsus  Mon»t.in»  .trve  to  couneot 
the  Bharal  with  the  true  Ibex.  The  more  Bharal-like  Bpecies,  rC( 
known  to  sportsmen  as  the  Caucasian  Bharal,  and  zoologically  aa  ^^ 
Pallas's  Ture  {Capra  cylindricomis,  1080),  is  from  the  Eastern 
Caucasus;  while  C.  caucasica  (lOBI)  of  the  Western  and  Central 
Caucasus,  commonly  known  as  the  Caucasian  Ibex,  is  the  one 
which  comes  nearer  to  the  Ibex.  The  former  species  is  a  brown 
animal  with  a  short  curling  head,  and  blackish,  smooth,  sub- 
cylindrical,  Bharal-like  horns.  The  latter,  on  the  other  hand,  is  of 
a  uniformly  chestnut-red  colour,  with  heavily  knotted  and  upwardly 
directed  Ibex-like  horns  which  form  very  striking  trophies.  The 
mounted  adult  male  specimen  of  the  West  Caucasian  Ture  was 
presented  by  Mr.  St.  George  Littledale. 

Tfaa  WIM  OoaL  '^^^  Pasang,  or  Wild  Goat    (1012),   is  the  [Ca 

ancestral    stock    from    which    the    various 

Cipri  hircil  agMnil.     domesticated    breeds   of  Goats  are  mainly 

derived.     The  species  is  characterised  by  the  scimitar-like  horns 

of  the  males  being  compressed,  and  sharply  keeled  in  front ;  the 
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front  keel  bearing  irregular  prominences  and  notcbes.  In 
Earope  this  Goat  was  formerly  abundant  in  the  Grecian  Archi- 
pelago, although  it  now  remains  only  in  Crete  and  Aniimilo.  It  is 
one  of  the  most  active  of  the  Goats,  taking  leaps  of  great  length 
with  unerring  precision.  One  animal  that  missed  its  foothold  and 
fell,  is  recorded  to  have  saved  itaelf  by  falling  ou  its  horns.  lo 
Sind  and  Baluchistan  Fasang  are  found  on  barren,  rocky  hills, 
but  in  Asia  Minor  tbey  frequent  forcst-clad  slopes.  The  Sind 
race  is  distinguished  as  C.  Mrcus  blythi  (1013) — commonly  known 
among  sportsmen  as  the  Sind  Ibex ;  and  the  small  Cretan  race  as 
C,  hirau  crelenns  (lOH)- 

Numerous  breeds  of  dometticated  Goats  [C.  hircus) — some 
represented  by  animals  that  have  reverted  to  a  wild  condition — 
are  exhibited  in  the  North  Hall.  Amongtbese,  the  Angora  breed 
is  famed  fur  the  length  and  silkincss  of  its  li)ng  white  coat ;  while 
the  brown  Sudan,  or  Theban,  breed  is  noteworthy  for  the  absence 
of  horns  in  both  sexes  and  its  general  Sheep-like  appearance.  The 
Goats  that  have  run  wild  in  the  Azores  are  remarkable  for  the 
straightness  and  close  approximation  of  their  long  horns;  a  skull 
and  horns  (presented  by  Major  Chaves)  are  shown. 

,L.-  The  true  Ibex  are  represented  by  four  very  closely 

allied  species ;  viz. :  C.  ibex  (1086)  of  the  Alps, 
I  fi«r«lh«.  "le.  C'.«6incB  (108B)  of  the  Himalaya,  Thian  Shan, 
and  Siberia,  C.  nuHana  (1017)  of  Arabia  and  Upper  Eygpt,  and 
C.walie[\Wk)  of  Abyssinia.  Most  are  characterised  by  their 
more  or  less  uniform  coloration,  and  by  the  long  scimitar-hke  horns 
having  their  front  surface  broad,  flattened,  and  ornamented  by 
a  number  of  bold  transverse  knots,  or  cidges.  As  a  wild  animal 
the  Alpine  Ibex,  or  Steinbok,  is  now  nearly  exterminated,  although 
some  herds  are  preserved  in  one  or  two  valleys  on  the  Piedmont 
side  of  Monte  Rosa.  The  Himalayan,  or  Siberian  Ibex  is  a  larger 
animal,  with  longer  boms  and  a  fuller  beard.  It  is  represented  by 
several  local  races,  such  as  the  one  from  the  Thian-Sban  (fig.  9). 
The  other  two  species  are  distinguished  by  the  form  of  their  horns. 
Ibex  inhabit  crags  and  upland  grazing-grounds  near  the  snow- 
level,  descending  to  lower  elevations  in  winter,  and  sometimes 
coming  near  the  neighbourhood  of  villages.  Although  they 
occasionally  congregate  in  large  numbers,  they  are  usually  found 
JQ  flocks  of  from  six  to  about  twenty  head. 


jL  M,fbi,„  In  tbia  ver)'  variable  apecies  of  wild  Goat  (1111}  [Can 
the  horns  are  twisted  in  a  complete  spiral  and 
Cipra  falcinarl.  f^^  y^^^^^  extends  on  to  the  chtst  and  shwulders. 
At  least  four  different  typea  of  horns  are  rerognisahle  representing 
as  many  local  races.  The  race  io  which  the  horns  arc  most 
divergent  and  their  spiral  most  open  inhabits  Aator  and  Baltistan, 
while  the  one  with  the  most  upright  and  closely  twisted  horns  is 
found  in  the  Sultiman  range  of  ihe  Punjab.  In  habits  Markhor 
resemble  other  Wild  Goats;  but  whereas  the  open-borned  varieties 
inhabit  lofty  pine-clad  ranges,  the  one  with  closely  twisted  horns 
is  found  among  low  barren  hills  where  the  summer  heat  is  intense. 
Many  domesticated  Goats  have  borua  very  similar  to  those  of  the 
Markhor,  although  the  spiral  almost  invariably  runs  in  the 
opposite  direction. 

Tlhr  The  Himalayan  Tahr  [Hemitragus  jemlaicus,  1011],  [Cas 
llHBI  the  smaller  Arabian  Tahr  (if.  jayakari,  I  til),  and 
luiHrilW.  the  Nilgiri  Wild  Goat  or  Ibex  (/T.  hylocrma,  ||0I), 
form  a  group  differing  from  the  true  Goats  by  ibeir  smaller  horns, 
the  absence  of  a  beard  in  the  males,  and  their  longer  and  narrower 
skulls.  The  boroa  of  the  females  are  but  Jittle  smaller  than  those 
of  the  males.  The  Himalayan  species  inhabits  the  outer  ranges 
of  the  Himalaya  where  forest  is  abundant ;  females  frequenting 
more  open  ground  than  males.  The  old  males  keep  apart  Irom 
the  females  during  the  summer,  and  are  found  in  districts  where 
precipitous  cliffs  are  numerous.  They  are  consequently  some  of 
the  most  difficult  of  all  animals  to  stalk. 

Sirn,  or  eut-ABtelepn.  7^"  ^""'.'=  Serows  belong  to  a  gronp  ^c« 
(nM/nca;/rin«)  showing  affinity  with  the 
BmuS  iMirkariH.  Antelopes  on  the  one  hand  and  the 
Goats  on  the  other.  Most  of  the  group  have  short  tails,  relatively 
small  cylindrical  black  horns,  and  the  chin  devoid  of  a  beard. 
The  Serows,  which  include  some  of  the  largest  members  of  the 
group,  inhabit  hilly  districts,  and,  although  awkward  in  gait,  are 
unrivalled  in  getting  over  bad  ground.  The  Himalayan  species, 
Nemor/updas  bubaltnus  (1164),  represented  by  a  specimen  pre- 
sented by  Dr.  W.  T.  Blaufordj  is  a  solitary  animal,  nowhere 
numerous;  two  or  three  being  found  on  one  hill,  and  three  or 
four  on  another.     It  prefers  the  rockiest  and  steepest  bill-sides; 
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',]  and  ita  fsTOurite  resting  places  are  under  overhanging  rocks  or 
in  caves.  The  Suroatran  N.  tutnatrmtis  (1107)  is  nearly  allied, 
and  very  probably  only  a  local  race.  The  white-maned  N.  ar- 
gyrockateg  (HOB,  %■  10)  of  Central  China  is  noticeable  for  iu 
brilliant  colouring.  Other  species  occur  in  Tibet  and  the  Malay 
Peninsula. 
Itrals.  '^''^  Asiatic  Gorals  are  nearly  allied  to  the  Serows, 
Onw  if^m  which,  in  addition  to  certain  peculiarities  in 
the  form  of  the  skull,  they  are  chiefly  distinguished  by 
puBsessing  a  gland  below  each  eye,  and  a  corresponding 
depression  in  the  skull.  Several  species  are  known.  Of  these, 
the  Brown  Himalayan  Goral  ((/.  goral),  commonly  found  in 
small  parties,  but  sometimes  in  pairs,  usually  frequents  grassy 
hills,  or  rocky  ground  clothed  with  forest ;  in  fine  weather  feeding 
only  in  the  mornings  and  evenings,  but  when  the  sky  is  cloudy 
grazing  throughout  the  day.  The  Grey  Himalayan  Goral  (6'- 
bedfordi,  1110)  is  nearly  allied;  and  the  group  is  represented  in 
Burma  by  U.  evansi,  and  by  other  species  iu  Tibet.  In  common 
with  SerowB,  Gorals  have  the  cannon-bone  long  and  slender  in 
both  the  front  and  the  hind  limbs. 
Th«  Ghimall.  The  Chamois,  Gems,  or  Izard — as  it  is  called 

BtnM  in  various  parts  of  Europe — {Hvpicapra  tragw 

Ruplcaprt.  or  R.    mpicapra,    1113),  is  the  typical  repre- 

sentative of  the  group  of  Goat-like  Antelopes,  or  Rupicaprinte, 
and  differs  from  all  the  others  by  the  distinct  hook  formed  by  the 
tips  of  the  black  horus.  Chamois  inhabit  most  of  the  mountain- 
ranges  of  Central  and  South  Europe,  the  Pyrenean  form  (Izard) 
being  a  smaller  animal,  with  shorter  horns  and  a  more  foxy-red 
colour  than  the  typical  Gems  of  the  Alps.  They  are  generally 
found  in  the  highest  Alpine  forests,  although  duriug  summer  a 
certain  number  of  individuals  leave  the  main  flock  to  spend  a  few 
weeks  or  months  among  the  snow-fields  and  glaciers.  As  a  rule, 
Chamois  associate  in  flocks  of  from  fifteen  to  twenty  head;  but 
for  most  part  of  the  year  the  old  bucks  live  apart  from  the  does. 
Their  food  consists  of  the  scanty  mountain-herbage  and  lichens. 
Generally  the  female  gives  birth  to  a  single  offspring,  although 
there  maybe  a  pair.  The  young  are  able  to  follow  their  parents 
aJiHOst  anywbtre  when  but  a  day  old. 
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Th«  RMhy  iNltall  Boat    ™»   ,^"'"'°»"*'     Oreamnus    moniomw  [Cwe  62.] 

(1114)^  IS  remarkable  for  its  pure  white 
dORUS  Uroimnus.  ^^^^ — ^    ^y^^   ^f    coloration    very  rare 

among  Mammals.  During  the  winter  the  hair  is  very  long  and 
straight,  but  in  summer  is  replaced  by  a  much  shorter  coat.  The 
jet-black  horns  are  very  similar  to  those  of  the  Serows^  but  behind 
each  is  a  large  globular  gland.  There  is  no  gland  beneath  the 
eye.  The  cannon-bone  in  each  leg  is  remarkably  short  and  broad. 
Although  universally  known  as  the  Rocky  Mountain  Goat,  the 
animal  is  not  a  Goat  in  the  proper  sense  of  the  term ;  being 
intermediate  between  the  true  Goats  and  the  Antelopes.  It  is 
generally  found  above. or  close  to  the  upper  limits  of  forests ;  and 
although  active  and  agile  in  climbing,  has  but  little  speed.  During 
the  warmer  part  of  the  year  these  animals  are  found  alone  or  in 
small  parties^  but  in  the  late  autumn  and  winter  they  congregate 
in  flocks  of  considerable  size.  They  are  far  less  shy  and  wary  than 
most  mountain  mammals,  and  are  consequently  not  difficult  to  stalk. 

ThO  Takin.     ^^^    Takin^     Budorcas    taxicolor    (1118)^    of    the  [Case  ^3.] 

Bonus  Mishmi  Hills,  north  of  the  Assam  Valley,  is  a  clumsily 
BlldorCftS.  built  Ruminant  resembling  the  Rocky  Mountain  Goat 
in  its  short  and  broad  cannon-bones^  and  probably  nearly  related 
to  that  animal,  and  more  remotely  to  the  Serows.  From  both  it 
is  distinguished  by  the  form  of  its  horns,  which^  after  bending 
downwards  and  outwards  for  a  short  distance,  suddenly  change 
their  direction  and  point  backwards.  Beyond  the  fact  that  it  is 
a  native  of  extremely  elevated  regions  in  Tibet,  nothing  has  been 
ascertained  with  regard  to  the  habits  of  this  Ruminant.  The 
typical  Mishmi  Takin  is  mainly  a  brown  animal  ;  but  in  the 
Tibetan  Takin  [B,  taxicolor  tibetanus,  iH9,  fig.  11),  of  Eastern 
Tibet  and  North- West  China,  the  colour  of  much  of  the  long  hair 
is  golden  yellow.     Specimens  of  the  two  races  are  shown. 

ThoMusk-Ox.     The  Musk-Ox  [Ovibos  moschatusj   1047,  fig.  12),    [Pavilion 
BeilHS  which  approaches  the  smaller  Oxen  in  point  of  size,  ^  ^f 

OvibOS.  is  probably  a  relative  of  the  Takin  and  the  Rocky  Mummal 

Mountain  Goat,  with  which  it  agrees  in  the  short  cannon-bones.  ^ ^^^^icn 
The   animal  derives   its  name  from  the  strong  musky  odour  it 
exhales.      A  very  characteristic  feature  of  the  Musk-Ox  is  to  be  ? 

found  in  the  form  of  the  horns,  which  are  much  flattened  at  their  j 


t 


32  GREAT    GAME    ANIMALS. 

broad  bases,  and  in  old  males  almost  meet  one  another  in  the  middle 
lineof  theBkiill.  As  in  the  Sheep  and  Goats,  mostof  the  muzzle  is 
hairy,  and  thus  very  different  from  the  same  part  in  the  Oxen,  but 
the  upper  lip  is  not  grooved.  The  matted  hair  of  the  body  a 
of  great  length  and  thickne»a.  Musk-Oxen  associate  in  flocki, 
usually  numbering  from  twenty  to  thirty  head,  although  occa- 
sionally much  more  numerouB.  In  habits  they  are  very  similar 
to  Sheep ;  and  in  the  breeding-season  the  old  males  fight  together 
with  great  ferocity.  The  single  offspring  is  born  in  May  or  Jnae. 
During  the  Pleistocene  epoch  the  Musk-Ox  wandered  over  Britain 
and  much  of  the  rest  of  Northern  and  Central  Europe.  Tmo 
local  races  exist,  the  typical  North  American  Musk-Ox  and  tbe 
Greenland  Mntk-Ox  (0.  moschatus  wardi,  1048),  the  lstt«r 
distinguished  by  the  presence  of  white  hair  ou  the  forehead. 
Mr.  D.  T.  Hanbury  is  the  donor  of  one  of  the  mounted  male 
specimens  of  the  typical  race,  while  the  example  of  the  Greenland 
race  was  presented  by  Mr.  Rowland  Ward. 
Fio.  12. 


I|  The  Musk-Oi  (Ovihoi  mofckalui). 


With  the  Buahbucks  (Tragelaphus)  we  come  to  the 
first  representatives  of  that  indefinable  assemblage 
lri|'"l'''""  of  Ruminants  collectively  designated  Antelopes,  of 
which  there  are  several  subfamilies:  the  Bushbucks, or  Harnessed 
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Antelopes,  together  with  the  Bongo  (Bdocercta),  the  Elands  [West 
{Taurolraffta),  Kudus  (Slrepsiceros) ,  and  the  Indian  Nilgai  [Bo»-  Oonidor.} 
elaphus),  constituting  the  Tragelaphince,  and  collectively  presenting 
the  following  characteristics.  Except  in  the  Elands  and  Bongo, 
horna  are  present  only  in  the  males,  and  these  are  angulated, 
generally  spirally  twisted,  and  without  rings.  The  muzzle  is 
naked,  small  glands  are  present  on  the  face  below  the  eyes,  and  the 
tail  is  comparatively  long.  The  Buahbucks  are  closely  allied  to  [CaselV.] 
the  Kudus,  from  which  they  chiefly  differ  by  the  spiral  formed  by 
the  horns  generally  having  fewer  turns.  Many  of  them,  such  as 
the  widely  spread  T.  scripius  (1201),  are  brilliantly  coloured,  the 
ornamentation  taking  the  form  of  vertical  while  lines  and  rows  of 
spots ;  and  in  some  cases  the  sexes  ofiten  differ  in  colour,  as  in  the 
Nyala  {r.  aw7(7«,  1202^.  Mostof  the  species  have  hoofsof  normal  [Case  V.] 
shape,  hut  in  some,  such  as  the  Situtunga,  or  Nakong,  Tragelaphm 
S Limnotragus]  apekei  (1203,  fig.  13),  the?e  are  elongated,  so  as  to 
be  adapted  for  walking  in  soft  mud ;  that  animal  spending  most  of 
its  time  in  water,  where  it  stands  among  reeds  with  all  but  its  head 
The  Bania.  ""'^  horns  submerged.  The  Bongo  (Boocercus  eury- 
Bern  ceros,  12U,  fig.  H),  of  which  there  is  a  western  and 
BotCBTCM.  an  eastern  race,  differs  by  having  horns  in  both  sexes, 
as  well  as  by  the  tufted  tail.  It  is  even  more  brilliantly  coloured 
than  the  Bushbucks.  The  entire  specimen  exhibited  belongs  to 
the  eastern  race,  B.  e.  isaaci  (120B],  and  was  obtained  by  Mr.  F.  W. 
Isaac,  the  discoverer  of  this  race. 

iHdl.  "^^^  *"•*  species  of  Kudu  (Slrepsiceros)  are  nearly  [Cms  9.] 

allied  to  the  Bushbucks  on  the  one  hand,  and  to  the 
Elands  on  the  other.  From  the  former  they  are 
distinguished  chiefly  by  the  more  numerous  turns  in  the  spirals  of 
the  horns  of  the  male  j  from  the  latter  they  differ — among  other 
features — by  the  much  more  open  spiral  formed  by  the  horns  of 
the  male,  and  the  absence  of  these  appendages  in  the  female.  Both 
species  are  characterised  by  the  narrow  veitical  white  stripes  on  the 
body  and  thewhite  markings  on  the  face.  The  Greater  or  true  Kudu 
{Slrepsiceros  kudu,  capensts,  or  slrepsiceros,  1200,  fig.  16),  was 
formerly  widely  distributed  in  South  and  East  Africa,  but  in  many 
districts  its  numbers  have  now  been  greatly  reduced.  It  is  very 
generally  found  in  hilly  country  densely  covered  with  thickets,  but 
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it  also  occurs  in  thin  bush  along  the  banks  of  rivers,  as  well  as  in 
thorn -juDgles  on  the  plains.  Kudu  associate  either  in  pairs,  or  in 
smalt  parties.  Their  speed  is  oot  great.  When  pursued,,  they  alw  avi 
make  for  hilly  ground.  The  Lesser  Kudu  (S.  imbwbis,  1207)  is 
a  much  smaller  species,  distinguished  by  the  absence  of  a  fringe  of 
long  hair  on  the  throat,  and  also  by  the  closer  spiral  formed  b; 
the  horns  of  the  males  (fig.  15] .  The  range  of  the  Greater  Kudu 
extends  from  South  Africa  to  Somaliland,  where  it  is  represented 
by  a  local  race,  S.  kudu  chora.  The  Lesser  Kudu  is  coDttoed  to 
East  and  North-East  Africa.  The  exhibited  specimen  of  the 
Greater  Kudu  was  shot  by  Mr.  F.  C.  Seloua. 

Elud.  Elands,  the  largest  of  Antelopes,  are  divided  into 
'fltMS  ^'^^  species — one  (7*.  oryx,  I20B)  from  Soulb 
TunlraiM-  and  Sonth-East  Africa,  the  other  {T.  derbianiu. 
1209)  from  West  nud  Central  Africa.  Nearly  allied  to  the  Kudus 
in  the  structure  of  their  skulls  and  the  form  of  their  horns  and 
cheek-teeth,  they  are  specially  distinguished  by  the  close  spini 
formed  by  the  horns,  which  are  present  in  both  sexes.  la  females 
the  boms  are  longer  and  more  slender  than  in  males.  There  are 
three  races  of  the  Common  Eland,  in  one  of  which  the  body  is 
uniformly  coloured,  while  in  a  second,  T.  oryx  livingstonei,  it  is 
marked  by  narrow  vertical  white  lines.  The  third  race,  T.  e. 
patterionianus  (1210),  of  British  East  Africa,  approximates  w 
much  to  the  nortbero  Elands  as  to  suggest  that  all  are  really 
one  species.  There  are  two  races  of  T.  derbianua ;  the  Giant 
Eland,  T.  derbianus  yigas,  of  the  Bahr-el-Ghual,  being  the 
largest  of  all.  7'.  derbianus  is  characterised  by  the  dark  brown 
neck  of  tfae  bulls  and  the  white  chevron  on  the  forehead.  The 
exhibited  specimens  of  Livingstone's  Eland  were  shot  by  Mr.  I*.  C. 
Selous  in  Mashonaland. 

These  animals  go  abont  in  large  herds,  and  are  found  alike  in 
desert  and  wooded  districts,  and  on  hills  and  plains.  Althuugh 
where  water  is  abundant  they  drink  regularly,  in  parts  of  tht 
Kalahari  Desert  the  only  fluid  they  obtain  is  derived  from  water- 
melons. They  are  generally  accompanied  by  Rhinoceros-birds, 
which  give  the  alarm  when  danger  is  at  hand.  Elands  are  noir 
exterminated  from  the  Cape,  Natal,  the  Orange  River  Colonv, 
Griqualand  West,  and  the  Transvaal. 
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Hka»  o,  tb.  N.loa,  „»  Blu.  Bf,.,.  {B,„,a,h„  ,™,„„rt«). 
(From  a  specimen  in  Uie  Museum.) 
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Till  lll|l).  The  Nilgai  or  Blae  Bull,  Boaelapkua  tragocameUu  [Loww 
8tni  (1120,  fig.  18),  of  India,  alone  represents  a  genua  ^^^ 
■MMMHI.  allied  to  the  Buahbucka,  but  distinguished  by  the  much  Case  bH 
simpler  form  of  the  horna  of  the  males,  which  are  smooth,  short,  and 
nearly  straight,  with  a  distinctly  triangular  section  at  the  base,  but 
becoming  circular  near  the  tips.  The  coloration  too,  is  of  a  different 
type,  the  body  being  nearly  unifbrm  bluish  grey,  while  there 
are  white  markings  on  the  ears,  face,  and  throat,  and  white  rings 
above  the  fetlocks.  In  build,  the  Nilgai  is  a  somewhat  ungainly 
creature,  owing  to  the  excessive  length  of  the  fore-limbs.  These 
Antelopes  are  found  both  on  the  plains  and  in  low  hilU,  generally 
preferring  districts  covered  with  thin  bash,  or  alternations  of  grassy 
plains  and  low  jungle.  Owing  to  their  being  held  sacred  by  the 
Hindus,  they  are  escessively  bold  in  many  districts,  and  wander 
throigh  the  cornfields  where  men  are  at  work.  The  bulls  are 
generally  solitary,  although  occasionally  a  small  number  congregate 
together;  but  the  cows  and  calves  are  found  in  parties  usually 
varying  from  four  to  ten  in  number,  although  in  rare  cases  con- 
taining from  fifteen  to  more  than  a  score. 

Till  Slbts  Antllipi  emn     '^^'^  ^^*''*  Antelope  {Hippotragni  ntger,  r^^^t 
'■■"''      1188)    and    the    Roan    Antelope    (ff.  borrido 
8hU  Hippitraiil.  eguinus)    belong    to    a    genus    nearly  ^^^^ 

related  to  the  Oryxes,  with  which  they  form  a  group,  or  subfamily. 
In  all  these  Antelopes  long  cylindrical  horns  are  present  in  both 
sexes;  the  muzzle  is  hairy  ;  there  is  no  gland  below  the  eye  ;  the 
tail  is  long  and  tufted ;  and  in  the  breadth  of  their  tall  crowns  the 
upper  molar  teeth  resemble  those  of  the  Oxen.  The  Sable  Antelope 
and  its  allies  (Hippotragus)  are  specially  distinguished  by  the 
stout  and  thickly  ringed  horns  rising  vertically  from  a  ridge  over 
the  eyes  at  an  obtuse  angle  to  the  plane  of  the  lower  part  of  the 
face,  and  then  sweeping  backwards  in  a  bold  curve.  Sable 
Antelopes  are  some  of  the  handsomest  of  the  South  African  Ante- 
lopes, and  are  also  endowed  with  great  speed  and  staying  power. 
They  are  commonly  met  with  in  herds  including  from  ten  to  twenty 
individuals,  but  on  rare  occasions  as  many  as  fifty  have  been  seen 
together.  Forest-clad  highknds  are  their  favourite  reaorta.  The 
Koan  Antelope  is  a  larger  and  lighter- coloured  species,  with  a 
much  wider  range,  being  represented  in  the  Sudan  by  a  separata 
race  (H.  equiaut  bakeri,  1 188). 
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Tk.  Uci«  falillM.    V"  *f"  '''■'f '  »"»»°"^«'.  ''••'•  "i 
north  Africa  and  S;na,  is  a  near  relative  of 
■MM  MIU.  j[,g  Antelopes  of  the  genus  Hippolragus,  from 

whicli  it  differs  structurally  by  the  horns  forming  an  open  spiral, 
ascending  nearly  in  the  plane  of  the  face,  these  being  ringed  for 
the  greater  part  of  their  length.  The  forehead,  neck,  throat,  and 
shoulders  are  clothed  in  winter  with  long  shaggy  hair.  In  habits, 
the  Addax  is  very  similar  to  the  Oryxes,  dtrelling  in  deserts,  and 
being  apparently  independent  of  water;  its  pale  colouring, 
especially  in  summer,  is  an  adaptation  to  desert  life. 
—    I      I  The  Gemsback   {Oryx   gazella,  1191)  of  Sonth 

Africa,  with  certain  allied  species,  constitutes  a 
HMt  uryl.  genus  nearly  allied  to  ffi/ipofrfflyu«,  but  distinguished 
by  the  straight  or  recurved  horns  (Gg.  17)  sloping  backwards  more 
or  less  nearly  in  the  plane  of  the  face.  Oryx,  as  these  Antelopes 
are  collectively  called,  are  found  throughout  the  desert-tracts  of 
Africa,  and  also  in  Arabia  and  Syria.  The  Gemsbuck  (0.  gazelle) 
is  a  South  Africaa  species ;  in  Abyssinia  and  Somalilsnd  it  is  re- 
placed by  the  Beisa  Oryx  (0.  heisa,  1182),  in  which  the  black 
markings  have  a  different  arrangemeut ;  while  in  East  Africa  it  i$ 
represented  by  the  Fringe-eared  Oryx  (0.  callolis,  1198).  The 
Scimitar  Oryx  (0.  algazal,  1194)  is  from  North-Eastern  Central 
Africa.  Oryx  are  desert  Antelopes,  generally  found  in  herds  of 
considerable  size,  although  the  old  males  sometimes  separate  from 
the  others.  They  are  independent  of  water,  and  flourish  where 
the  vegetation  is  scanty.  The  Gemsbuck  has  been  known  to 
kill  the  Lion  by  transfixing  it  with  its  horns. 

Tht  9lZaHu.     '^^  Gaselles  form  the  largest  genns  of  the  subfamily 
fiCMS  Antilopinte.      The  subfamily  is  characteriiied  by  the 

Sazilll.  narrow  crownsof  the  molars,  which  are  similar  to  those 
of  the  Sheep,  and  the  hairy  muzzle.  Generally  there  are  face- 
glands  below  the  eyes ;  and  the  tail  is  moderate  or  short.  Pits 
are  present  in  the  forehead  of  the  skull,  and  the  horns  are  ringed 
for  part  of  their  length,  with  a  compressed  base  ;  their  form  being 
often  lyiate,  but  sometimes  spiral.  Gazelles  inhabit  open,  and 
frequently  more  or  less  desert  districts.  They  are  mostly  of  a 
sandy  colour,  with  dark  and  light  markings  on  the  face,  and  oAen 
B  dark  band  on  the  flanks.    The  horns  are  more  or  less  lyratc,  and 
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generally  developed  in  both  sexes ;  there  are  frequently  brushes  of  [Lower 
hair  on  the  knees.     Gazelles  may  be  divided  into  groups.    The  one  Mammal 
to  wbich  the  Arabian  Gazella  dorcas  (ttSO)  belongs  is  charac-  Jases 
terised  by  the  presence  of  lyrate  or  sub-lyrate  horns  in  both  sexes^  o4-66.] 
and  by  the  white  of  the  buttocks  not  extending  on  to  the  haunches. 
Nearly  allied  is  the  group  including  the  Indian  G,  bennetti  (t  ISl) 
and  the  Arabian  G.  arabica   (1132)^  in  which  the  horns  have  a 
somewhat  S'^h^P^d  curvature  in  profile.      In  the  African  group^ 
represented  by  G.  granti  (1133^  fig.    19),  G.  thomsoni  (1I34)> 
G.  mohr  (1 136)^  etc.,  the  white  of  the  buttocks  often  sends  a  pro- 
longation on  to  the  flanks,  the  horns  are  long,  and  the  size  is  large . 
G.  ffutiurosa  (1136),  G.  subgutturosa  (1137),  and  G.  picticaudata 
(1138),  form  an  Asiatic  group  in  which  the  females  are  hornless, 
and  the  face-markings  inconspicuous  or  wanting.      The  series  of 
Gazelles  exhibited  is  too  large  for  detailed  notice. 

The  Sprhgbuck.    "^^^    Springbuck   {Aniidorcas  euchore,   1122)    is  [Case  54.] 
SftllttS  nearly  related  to  the  Gazelles,  from  which  it  is 

MulQrCIS.  distinguished  by  the  presence  on  the  middle  of 
the  loins  of  an  eversible  pouch,  lined  with  long  white  hail's  capable 
of  erection.  It  has  also  one  premolar  tooth  less  in  the  lower  jaw. 
Formerly  these  beautiful  Antelopes  existed  in  countless  numbers 
on  the  plains  of  South  Africa,  and  were  in  the  habit  of  migrating 
in  droves  which  completely  filled  entire  valleys.  Now  they  are 
comparatively  rare.  They  derive  their  name  from  their  habit  of 
often  leaping  high  in  the  air  when  on  the  move — a  habit  shared 
with  the  Indian  Blackbuck.  Like  the  next  four  Antelopes,  the 
Springbuck  represents  a  genus  by  itself. 

Till  Dibatil.     '^^  Somali  Dibatag,  or  Clarke's  Gazelle,  Ammo.  (^Oase  64.] 

BinuS  dorcas  clarkei  (1121),  forms  a  kind  of  connecting 

Ammodorcat.  link  between  the  Gazelles  and  the  Gerenuk;  this 
being  especially  shown  in  the  skull.  The  face  shows  the  ordinary 
Gazelle-m  arkings;  but  the  rather  short  horns — which  are  wanting  in 
the  female — ^have  a  peculiar  upward  and  forward  curvature,  quite 
unlike  that  obtaining  in  the  true  Gazelles,  and  somewhat  resembling 
those  of  the  Reedbuck.  The  neck  is  longer  and  more  slender  than 
in  ordinary  Gazelles,  and  the  tail  is  likewise  relatively  long. 
Although  local,  these  animals  are  fairly  common  in  the  interior  of 
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>mhL1m<1,  ■i«n  thcT  we  kiwn  by  tW  ^m  of  DAmi^.  Ii 
rmMoaat^  tW  bead  md  neck  arc  tlknwa  hidvai4^  wUk  tW  m 
M  twaol  &vwd«  over  tite  hadu 

TItlwwriL    ^^  ^^   Afrioui   Gcrennk.  cr  VdOer's   GauCe. 

Liiiocrnin  wmUtri  (IIH.  figs.  20-£Z},diffen  fn» 
or<]ia»7  Gaulles  oot  odIj  by  iu  exceedingly  eli»- 
IcAtA  iMck  n>d  lioib*,  bat  likevUe  bj  tbe  pecahar  ^-lAi-rl  form  oi' 
tb«  very  Buusire  b«nu  of  the  backs,  the  deme  ctractaic  and  atrmi^i 
pTiAiie  (4  the  »kull,  and  the  txXnmt  clendemen  of  tbe  lower  ja«. 
In  SotfuliUud  Germuk  are  found  in  amall  funilj-paities,  aod  teti 
wm  by  hrtrmuag  on  the  branches  and  lca?ea  of  tnea  and  sbmbe 
than  by  grazing.  Freqoently  tbey  raise  tbemselTcs  by  "andtnf 
on  their  bind-leg*  with  the  fore-feet  resting  against  the  trunk  oi 
tbc  tree  on  which  they  are  feeding,  llieir  nsiul  pace  is  an 
awkward  trot,  not  unlike  that  of  a  Camel ;  and  they  seldom  bnak 
into  a  gallop. 

n$$tkilUUkf$.    "^^  Bein,  Itoreairaffut  wugalotiM  (1l2t),  of 
Somaliland  and  the  adjacent  districts,  is  quite 
a  small  Antelope,  which  presents  many  points 
[Cw.  U,]  uf    resemblance    to    the    Dik^diks    and    their   allies,    although 
■tructurally  it  appears  to  be  more  nearly  related  to  the  Gaaelles. 

Tba  Mirirfcgflt.    ^'   i**"  restricted,  the  genns  Antiicpe   includes 
Imh  only  the  Blackbuck,  or  Indian  Antelope,  AntUupe 

Wtof-  cervicapra  (1146),  a  species  characterised  by  the 
(iJttM.'i't,;  bcautirul  spiral  twist  of  the  horus  of  the  bucks,  and  the  dark 
colour  of  the  hair  of  the  upper-parts  in  adult  members  of  the  same 
sex.  The  glands  below  the  eyes  are  very  largely  developed ;  and 
there  are  tufta  of  hair  on  the  knees,  and  lateral  hoofs  to  the  feet. 
Blackbuck  are  found  on  the  open  plains  of  India,  from  the  foot  of 
the  Himalaya  nearly  to  Cape  Comorin  ;  they  frequent  both  grassy 
districta  and  corn-lands.  Although  the  usual  number  in  a  herd 
varies  from  ten  to  thirty,  or  fifty — among  which  there  often  will  be 
only  a  single  fully  adult  sable  buck — in  some  cases  the  assemblage 
may  include  hundreds,  or  even  thousands  of  individuals.  These 
Antelopes  possess  great  speed,  and  when  running  frequently 
progress  by  a  series  of  long  leaps.  In  many  districta  they  will 
allow  oarti,  or  even  men,  to  approach  very  close. 
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Tiia  Palli  iiitiliH  ■  k^^^  South'African  Palla,  or  Impala,  ^pt/cei 
\  '^melampus  (1123,  fig.  23),  is  the  typical  repi 

•  HNHS^ApyetrH.  I  gentative  of  a  genua  belongtDg  to  the  gro 
jintilopina,  and  containing  two  species.  Pallas  are  distingnisb 
by  the  lyrate,  widely  divergent,  and  somewhat  spiral  horns  of  t 
bucks,  and  the  absence  of  lateral  hoofs  to  the  feet,  and  of  glands 
the  face,  as  well  as  by  the  presence  of  a  pair  of  glands,  marked 
blaok  tufts,  on  the  hind  surface  of  the  hind-feet.  The  does  i 
hornless.  The  common  species  inhabits  South  and  South-Esate 
Africa,  and  is  represented  by  a  small  race  in  Nyasaland ;  t 
second  species  {^.petersi,  1 124}  being  from  Angola.  Pallas  asi 
ciate  in  herds,  including  from  twenty  to  one  huudred  individua 
the  majority  of  which  are  usually  females.  They  are  seldom  foui 
far  away  from  water,  and  often  frequent  sandy  plains  covered  wi 
mimosas  and  low  scruh  near  rivers.  In  speed  they  surpass  i 
other  African  Antelopes,  and  their  leaping  powers  are  described 
marvellous. 

•rt.    ALi      a_i  ■  The  Tibetan  Antelope,  or  Chiru,  Pantkolo 

Tht Cilni  uliliH.  ,  ,  .,,.,,  £  n',  ■  .1.  1  u  ' 
"^  nooffsom  (1 144,  fig.  24),  is  the  sole  member 
BiMI  Putbllffpt.  a  ggn^g  apparently  nearly  allied  to  the  Saij 
but  well  distinguished  by  the  long  black  horns  of  the  bucks,  a; 
the  less  convex  nose,  in  which  the  nostrils  open  anteriorly  inste 
of  downwards.  Chiru  are  inhabitants  of  the  desolate  open  plate 
of  Tibet,  at  elevations  of  between  13,000  and  18,000  feet  abo 
the  sea-level.  To  withstand  the  intense  winter  cold  of  those  diatricl 
the  body  is  covered  with  an  extremely  thick  coat  of  soft  for,  whii 
assames  a  woolly  texture  at  the  base.  Generally  Chiru  are  four 
in  small  parties,  although  they  occasionally  congregate  in  herds. 

Thfl  lliu  AltlllH      '^^^   Saiga  Antelope,  Saiga    tatarica    (||4 
'fig.  25) ,  which  alone  represents  the  genua  of  tl 
IHM  Hl|l.  Bamename,isade9ert-dwellingAntelope,ea8i 

recognised  by  its  extraordinary  awollen  and  puffy  nose,  in  whii 
the  apertures  of  the  tubular  nostrils  are  directed  downwards.  Tl 
horns  of  the  males  are  peculiar  for  their  yellowish  colour,  ai 
the  wide  distance  they  are  set  from  one  another  on  the  heB< 
There  is  a  small  glsnd  on  each  side  of  the  face  below  the  eye ;  ac 
the  ears  are  remarkable  for  their  short  and  rounded  form.     At  tl 
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islands  at  the  entrance  to  the  harbour  of  Zanzibar,  where  it  can 
obtain  no  water,  except  such  rain  or  dew  as  may  fall  on  the  leaves, 
for  many  months.  In  these  islands  the  Antelopes  live  entirely  on 
leaves  and  twigs  of  trees  and  scrub,  never  touching  the  wiry  grass 
with  which  parts  are  covered. 
Tkl  8rnM  lld        From  the  other  members  of  the  Neotragina  [C.ii 

til  StlllM.  with  naked  muzzles  and  no  glandular  spot  below 

Bann  Rlfhlcem.  the  ear,  the  Grysbok,  Raphiceros  melanotU 
(I  I E7) ,  and  the  Steinbok,  R.  campestris  (1 1 68),  are  distinguished  by 
the  nearly  vertical  direction  of  the  boms ;  while  they  are  further 
characterised  by  the  small  size  of  the  depression  in  the  skull  for 
the  reception  of  the  gland  below  the  eye.  The  Grysbok  possesses 
lateral  hoofs,  but  these  are  abseat  in  the  Steinbok,  The  Steinbok 
is  one  of  the  most  common  Antelopes  of  South  Africa,  frequenting 
the  open  plains  either  singly  or  in  pairs.  It  commences  feeding 
about  sundown,  and  continues  its  wanderings  through  the  night, 
retiring  to  the  cover  afforded  by  a  bush  or  patch  of  tall  grass  for 
repose  during  the  day.  These  Antelopes  run  with  great  speed. 
There  is  more  than  one  species  of  Steinbok. 

Th0  OribI  ABtaiaaai.    "^be  species  of  Oribi,  as  typified  by  the  South  [Cas 
Imh  Orlbia.  African  Oribia  oribi   (1160),  differ  from  the 

■r  Olirsbll.  other   Neotraginie  with    pointed   hoofs    and 

naked  muzzles  by  the  presence  of  a  hare  glandular  spot  below  each 
ear.  As  additional  distinctive  features,  may  he  noticed  the 
presence  of  lateral  hoofs,  and  the  large  size  of  the  depression  in 
the  skull  for  the  gland  below  the  eye.  The  horns  are  generally 
about  three-quarters  the  length  of  the  skull,  and  have  a  variable 
number  of  ridges  at  the  base.  Oribis  are  inhabitants  of  open 
country,  and  abundant  in  South  and  East  Africa.  Although  absent 
from  the  West  Coast  and  the  Congo  districts,  they  reappear  in  the 
open  country  of  Gambia  and  Senegal,  where  they  are  represented 
by  0.  nigricaudata  (1161).  In  the  South  African  Oribi  there  are 
tufts  of  long  hair  on  the  knees,  which  are  wanting  in  the  Gambian 
species. 

Thl  DIk-dlk  Antliliu      '^^^  various  East  and  North-East  African  [Oa! 
'     small  Antelopes  known  as  Dik-diks  differ 
Benat  Mldoqui.         ^^^  ^1,^  ^^1^^^  members  of  the  Neotragina 
by  their  elongated  and  hairy  noses,  and  likewise  by  the  tuft  of 
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hair  on  the  crown  of  the  bead.  The  tail  is  so  short  as  to  be 
almost  radimentaiy,  and  the  lateral  hoofs  are  rery  minute.  Tht 
species,  something  like  half-a-doten  in  number,  fall  into  tm 
groups.  In  the  firat  of  theu:  the  development  of  the  nose  \»  not 
veiy  excessive,  and  the  last  lower  molar  tooth  wants  the  third  lobe 
found  in  all  other  Ruminants.  In  the  second  the  nose  is  so  Urgt 
as  to  he  almost  trunk-like,  and  the  third  loner  molar  is  normil. 
Salt's  l)ik-dik,  Madoqva  saltiana  (11U),  belongs  to  the  first, 
and  Giinther's  Dik-dik,  M.  \Rkynchotragus]  gwntheri  (1IIS)i 
to  the  second  group.  Salt's  Dik-dik — the  Beni  Israel  of  ike 
Arabs — abounds  on  the  Red  Sea  littoral  and  in  the  hotter  distrirti 
of  Abyssinia.  It  inhabits  hushes,  keeping  much  to  thick  covert 
on  the  banks  of  water- courses;  and  is  usoally  seen  singly,  or  in 
pairs,  either  a.  male  and  female,  or  a  female  and  young  being  found 
together.  More  rarely  a  female  is  accompanied  by  two  younf, 
which  remain  with  her  till  nearly  full  grown. 

Till  lllpurlDBir.     I^e  African   Klipspringer,  Oreotragua  saUatBr 
Bmu  ^'^   ^-   oreotragas   (1161) — which    alone,   with 

OrestraiM.  several  local  races,  represents  the  genus  Orte- 
3.]  tragus — differs  from  the  other  Neolragina  by  the  blunted, 
cylindrical  hoofs,  and  the  thick,  pithy  hair,  which  is  very  similu 
to  that  of  the  Musk-Deer.  The  boms,  which  are  developed  only 
in  the  male,  rise  vertically  from  the  short  skull.  The  Klipspringer 
derives  its  name  ("  Rock-jumper  ")  from  its  habit  of  leaping  from 
rock  to  rock  in  the  rugged  districts  where  it  dwells.  It  always 
stands  on  the  tips  of  its  hoofs,  and  when  alighting  from  a  spring 
will  frequently  perch  on  a  pinnacle  of  rock  ao  small  as  to  only 
juat  afford  room  for  its  feet,  which  are  then  ci-uwded  together. 
These  Antelopes  are  generally  found  in  pairs,  and  never  asnociate 
in  flocks.  Although  no  longer  met  with  in  the  immediate  viciaitf 
of  Cape  Town,  they  are  still  fairly  common  in  some  of  the  moun- 
tainous districts  in  the  interior  of  the  Colony,  and  range  as  fir 
north  as  Somaliland. 

TIh  RhiM.    "^^  P^'^  S^y  medium-sized  African  Antelope  known 

Bmmi        to  the  Boers  as  the  Rhebok,  or  Vaal  Rhebok  {Pel'O 

Phu.        capreobu,  1167),  which  is  the  only  member  of  i^ 

n  genua,  forms  in  some  respects  a   connecting   link   between  the 

J^eotragine   and  Cervicaprine   Antelopes.      With   the  former  it 
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agrees  in  its  comparatively  small,  straight,  and  upright  homs, 
whereas  in  point  of  site  and  in  several  structural  features 
it  cornea  nearer  to  the  latter.  In  the  Rhebok  the  male  only  is 
furnished  with  horns;  and  there  is  no  gland  below  the  eye, 
although  there  are  small  lateral  hoofs  to  the  feet.  Rhebok 
inhabit  the  hilly  districts  of  South  and  South-East  Africa,  and 
much  resemble  Chamois  in  their  general  habits.  They  ate  usually 
found  in  parties  numbering  from  six  to  twelve ;  but  are  uow  much 
less  abundant  than  formeriy. 


The  South  African  Reedbuck  or  Reitbok,  Cervict^a  H^ 
arundinum  (1214,  fig- 26),  is  the  typical  representative  ^^ 
Cinhsiprt.  of  the  Cervicaprioe  section  of  Antelopes,  or  Cervi-  & '. 
caprinee,  which  includes  medium-sized,  or  large  species,  with  naked 
muzzles,  and  narrow,  goat-like  upper  molar  teeth.  On  the  face  the 
glands  below  the  eyes  are  either  rudimentary  or  wanting,  but  the 
skull  has  frequently  unossified  spaces  in  this  position,  as  well  as  pits 
on  the  forehead,  and  there  may  be  glandular  patches  below  the  ears. 
From  the  other  members  of  the  group,  Reedbucka,  of  which  there 
are  several  species,  are  distinguished  by  their  comparatively  small 
and  forward ly- curved  horns,  and  the  rather  short  and  very  bushy 
tail.  They  have  also  a  bare  glandular  patch  below  the  ear.  The  true 
Beedbuck,  which  ranges  to  the  Bahr-el-Ghazal,  generally  associates 
in  pairs,  and  was  formerly  abundant  on  open,  grassy,  or  reedy  valleys 
traversed  by  streams.  Althuugh  never  found  far  away  from  water, 
these  Antelopes  keep  to  dry  ground  when  hunted,  and  do  not 
seek  protection  by  venturing  into  boggy  localities. 

fill  Wtfirbicks  These  Antelopes,  the  -  largest  members  of  the  [Ci 
uri  llbt.  Cervicaprine  section,  are  water-loving  animals,  ^| 
BhH  Ctkll.  associating  in  small  herds.  Their  long  and 
eublyrate  horns  are  ridged  nearly  throughout  their  length,  and 
the  tail  is  nther  long,  and  tufted  at  the  tip.  Among  the  larger 
species  are  the  Common  Waterbuck,  C.  elliptiprymmu  (1216),  of 
South  Africa,  distinguished  by  the  white  elliptical  ring  on  the 
rump,  the  Sing-sing  Waterbuck,  C.  nnctuosas,  of  West  Africa,  and 
the  closely  allied  Defasaa  Waterbnck,  C.  defasna  (1211,  fig-  28),  of 
Dast  Africa  and  Abyssinia.  The  smaller  forms  include  Mrs.  Oray's 
£ob,  C:mana(l22l,  fig.  30),  the  nearly  related  White-eared  Koh, 
C.  leueotit  (1221),  of  the  White  Nile,  old  males  of  both  of  which 
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are  blackiih-brown,  Vaughan'a  Kob,  C,  vaughani  (1222),  of  the 
Soutbern  Bah r>el-6 haul,  the  West  African  Buffon'a  Kob,  C.  cut. 
(1228),  the  Ugaoda  Kob,  C.  thomasi  (1224),  the  Fuku  Kob,  C.  var- 
doni  (I22S),  distiDgulabed  by  the  absence  of  black  on  the  legs,  thif 
Lichi  or  Lechwe,  C.  leche  (1226,  fig.  27),  of  South  Central  Africa, 
and  the  Black  Lichi,  6'.  nni/Aenuini  (l227),of  the  LakeMweru  dis- 
trict. Both  the  latter  have  the  hinder  surface  of  the  pasterns  bare. 
Waterbuck  are  found  in  herds  of  twenty  or  morcj  in  some  districts 
they  frequent  steep  atony  hills  seldom  more  than  a  mile  from  a 
river,  to  which  they  flee  when  pursued,  but  they  often  dwell  amon^ 
reeds  on  river-banka.  The  Lichi  is  a  swamp-dwelling  specie^ 
frequently  standing  up  to  its  neck  in  water;  even  when  deeply 
immersed,  it  never  swims,  but  progresses  by  leaps. 
Till  Dalher  AltllipSS.  Together  with  the  Indian  Four-horned 
Antelope  {Tetraceros),  the  African  Duikers, 
as  typified  by  the  Cape  Duiker-Bok,  Ce-pha- 
[Lower  lophusgrimmi  (f  174),  constitute  a  group  of  small  or  medium-sized 
Uammal  Antelopes  (Cepkalopkijus)  presenting  the  following  characteristics, 
Cgaew.!  They  have  the  muzzle  naked;  large,  more  or  less  elongated, 
glandular  openings  below  the  eye;  the  tail  of  medium  length; 
lateral  hoofs  present ;  but  no  tufts  of  hair  on  the  kneea.  The 
horns  are  short  and  straight;  and  the  upper  molar  teeth  are  broad 
and  low-crowned.  Duikers  have  a  single  pair  of  horns,  which  are 
generally  present  in  both  sexes,  although  smaller  in  the  females 
than  in  the  males,  and  are  inclined  backwards.  The  crown  of  the 
bead  bears  a  tuft  of  long  hairs  between  the  hums ;  and  the  openiogs 
of  the  gland  below  each  eye  form  a  long  naked  line  on  the  side  of 
the  face  above  the  muzzle.  They  attain  their  maximum  develop- 
ment in  West  Africa,  where  some  of  the  largest  species  occur. 
The  typical  South  African  species  derives  its  name  from  the  rapidity 
with  which  it  dives  into  covert  when  disturbed.  Most  of  the  species 
go  about  in  pairs.  The  smallest  of  all  is  the  South  African  Blue 
Duiker,  C.  monticola  (lt7S),  and  the  largest  the  West  African 
C.  tylvicuUor  (117S),  which  is  of  the  size  of  a  small  Donkey; 
Dcxt  to  this  being  the  W.  African  C.jenUnki{\\11).  Many  of  the 
smaller  kinds,  anch  aa  C.  abyssinictts  (1I7B),  the  banded  C.  doria 
(1171)  of  West  Africa,  C.  dorsalis  (1180),  C.  leacogaster  (1181), 
C.  mtalensis  (IIB2),  and  C.  mfilatus  (1184),  are  exhibited. 
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The  FoHr-heraed     The  one  representative  of  this  genus,  TeiraceroB 
AnUlipe.  quadricomu  (||87,   fig.  44).  differe  from   the 

Brans  Tltricem.  Duikers  by  the  general  presence  of  two  pairs  of 
horns  in  the  male,  and  by  the  openings  of  the  glands  below  the  eyes 
forming  a  deep  slit  on  each  side  of  the  muzzle.  The  females  art  with- 
out horns.  The  Four-horned  Antelope,  or  Chousingha,  as  it  is  called 
in  India,  is  generally  found  in  pairs,  and  never  associates  in  herds. 
Its  favourite  haunts  are  undulating  or  hilly  districts,  covered  with 
thin  forest  or  bush  ;^  but  it  avoids  dense  jungle.  As  it  drinks 
daily,  it  never  wanders  far  from  the  neighbourhood  of  water. 
Both  when  walking  and  running,  it  moves  with  a  peculiar  jerky 
HCtion.  This  Antelope  is  somewhat  locally  distributed  in  India. 
The  Hartebaitt  ft  Together  with  the  Gnus,  or  Wildebeests  {Con-  \ 
Bontabok  BrOirp.  nochates),  the  Hartebeests  [Bubalia)  and  their  ' 
Qenera  Bllbtlit  allies  the  Bontebok  and  Blesbok  {DamalUim) 
&  DanalitCU.  form  a  group,  or  subfamily  {BubalintB)  of  large, 
sized  Antelopes  presenting  the  following  characteristics.  The 
muzzle  is  naked,  a  small  gland  is  present  below  each  eye,  the 
nostrils  are  large,  the  tail  is  long  and  tufted,  and  the  lateral  hoofs 
are  relatively  large.  Horns  of  considerable  size  are'present  in 
both  sexes,  those  of  the  female  being  rather  more  slender  than 
those  of  the  male ;  and  the  upper  molar  teeth  are  vety  tall  and 
narrow.  The  true  Hartebeests  are  distinguished  from  the  other 
members  by  their  abnormally  long  faces,  and  doubly-curved  horns 
(fig.  29).  On  the  other  hand,  in  Damaliscus  the  face  is  shorter 
and  the  horns  are  more  simply  curved.  Species  of  Bttbalia  range 
throughout  Africa  and  Southern  Arabia,  whereas  Damaliscm  is 
restricted  to  Africa  south  of  the  Sahara.  Hartebeests  frequent 
open  country,  and  many  of  them  are  very  swift.  Blesboks  ana 
BoDteboks  were  formerly  found  in  herds  of  enormous  size.  A 
very  lai^e  series  of  specimens  of  these  Antelopes  is  exhibited; 
among  those  in  the  first-named  genus  being  the  Cape  Hartebeest, 
•Sabalis  caama  (1246),  represented  by  a  male  presented  by  Sir 
Andrew  Smith  in  1842,  the  allied  B.  jackxoni  [1247,  fig.  29)  of 
East  Africa,  Coke's  Hartebeest,  B.  cokei  ((243,  fig.  31),  the  Tora 
Hartebeest,  B.  tora  (1244),  of  East  Africa,  and  its  ally  the  Sig,  or 
Swayue's  Hartebeest,  B.  swat/nei  (1242),  of  Somalilaud,  and 
Lichtenstein's  Hartebeest,  B.  lichtensteini  (1240).  In  the  second 
group  are  shown  the  Bastard  Hartebeest,  or  Sassaby,  Damaliscus 
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tut  (I2JI),  of  South  Africa,  the  East  African  Hunter'* 
:ebeeat,  D.  Autileri  (1231),  the  East  African  Topi,  D.  jimela 
13),  and  Tiang,  D.  Hang  {1232,  fig.  32),  and  the  South  African 
bok,  D.  a/W/ron»  (1234),  and  Bontebok,  D.pygargua  (1236),  of 
h  a  beautiful  group,  presented  by  Mr.  F.  C.  Selous,  ia  exhibited. 

I  OlU.  The  GnuB,  or  Wildebeests  as  they  are  called  by  the 
iBMS  C«ft  Dutch,  are  distinguished,  among  other  features, 
KhalH.  from  the  Ilartebeests  by  the  downwardly  curving, 
ith  horns,  and  the  very  broad  muzzle,  which  is  fringed  with 
bristles,  and  has  the  apertures  of  the  nostrila  widely  separated 
one  another.  In  young  animals  the  horns  are  atraigbt  aod 
^ht ;  but  in  very  old  bulls  they  almost  join  one  another  at  the 
The  upright  mane,  and  the  thickly-haired  long  tail  are 
distinctive  features.  Gnua  inhabit  Central,  East,  and  South 
a,  and  frequent  opeu  country  in  the  neighbourhood  of  water. 
■  possess  great  speed  and  endurance  j  and  are  remarkable  for 
habit  of  indulging  in  strange  gambols  and  antics  when  a 
;on  or  horseman  approaches  their  feeding- grounds.  The 
al  or  true  Gnu  of  the  Hottentots  is  the  South  African  While- 
1  species,  Connocktetes  gnu  (1261,  fig.  32,  A),  now  nearly 
ct,  of  which  a  male  presented  by  Mr.  F.  C.  Selous,  and  a 
le  and  calf,  the  gift  of  Mr.  Rudd,  are  exhibited.  The  second 
es  is  the  Brindled  Gnu,  C  taurinus  (I2G2),  of  which  there 
everal  local  races. 

nqter.  Mel.pt.     ™'  ''"'■'8''°"   Antelope  or  Pro„gb.ct 
■  "^       {AnlUocapra  americana,   1263,   fig.  33), 

lly  ABHIseaprlda.  ia  the  sole  representative  of  a  family  closely 
:  to  the  Bovida,  but  distinguished  by  the  circumstance  that  the 
hs  of  the  horns  of  the  biales  are  branched  and  annually  shed, 
id  of  being  simple  and  retained  permanently.  As  a  rule,  the 
es  are  hornless ;  but  when  horns  are  present  these  are  simple 
much  smaller  than  those  of  the  bucks.  Frongbacks  are 
1  animals;  individuals  of  all  ages  and  of  both  sexes  coDgre- 
g  in  large  herds  from  September  to  February.  They  are  the 
;st  of  North  American  Ungulates,  although  their  endurance  is 
reat.  They  differ  from  most  Antelopes  in  being  unable  to  leap. 
1  running,  the  hairs  of  the  white  patch  on  the  buttocks  are 
id  and  expanded  so  as  to  form  a  large  chrysanthemum-like  patch 
I  forms  a  guide  to  the  members  of  the  herd  in  flight. 


FRONQBCC  K. Q I R  A  Ff  E  S. 

FlO.  33. 


The  nonghorn  Antelope  or  i*nMigbuck  {Antiloceqira  americana). 

einffn.  The  GiraSes  and  the  Okapi  of  Africa  are  the  sole  living  G 
Finlhr  representatives  of  a  family  of  Ruminants  [Giraffida)  q 
Birtniia.  distinguished  by  the  double-lobed  crowns  of  the  outer-  ^ 
most  of  the  four  pairs  of  lower  front  teeth  (6g.  38,  A),  corresponding 
to  the  canines  of  carnivorous  mammals.  Their  nearest  affinities  are 
with  the  Deer.  Giraffes  {Giraffa) — the  tallest  of  all  mammals — 
have  a  pair  of  conical  horns  covered  with  skin  on  the  crowa  of  the 
head,  a  shorter  horn  iu  the  middle  of  the  forehead,  and  in  some  cases 
a  pur  of  rudimentary  horns  at  the  hinder  extremity  of  the  skull. 
The  young  have  tufts  of  hair  in  place  of  the  horns,  and  a 
dark  patch  of  hair  where  the  middle  horn  subsequently  grows. 
Apart  from  the  very  distinct  Somali  Giraffe  {Giraffa  reticulata, 
I2G4,  fig.  35,  A),  characterised  by  its  liver-red  colour  marked  with 
a  very  coarse  network  of  fine  lines,  there  are  numerous  local  forms 
of  the  ordinary  Giraffe  {Giraffa  camelopardalit,  12B6).  The 
northern  races,  such  as  the  Nubian  G.  c.  typica  and  the  Kordofan 
G.  c.   aiUiqwrum,  are  characterised  by  the  large  frontal  born 
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of  the  bulls,  the  white  legs,  the  network  type  of  coloratim. 
and  the  pale  tint.  The  latter  feature  is  specially  developed  in  tiit 
Nigerian  G.  c.  peralta,  which  is  also  of  the  northern  type.    TIk  i 


Heftd  and  neck  of  male  Baringo  Uirafle  (Giraffa  camehjiardalii  rotliechildt) 
showing  the  five  horns. 

Baringo  G.  c.  rothsckiUi  (fig.  34)  also  has  a  large  frontal  horn  and 
white  legs,  but  the  spots  in  the  bulla  are  very  dark,  and  those  of 
the  females  jagged.  In  the  Kilimanjaro  G.  c.  iippelsktrchi  tlif 
frontal  horn  is  often  developed  in  the  bulU,  but  the  legs  aK 
frequently  spotted  to  the  fetlocks.  Further  south  the  frontal 
horn  tends  to  disappear  more  or  less  completely,  as  in  the  Angob 
•  G.   c.   angolensit,   the   Transvaal    G.   c.  wardi,    and    the   Cape 


I 

'-'  -J 
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G.  c.  caperuis  (fig.  35,  B),  while  the  lega  are  fully  spotted,  and  the 
colour-patterD  on  the  body  (especially  on  the  laat>aamed)  ia  man  of 
a  blotched  type,  that  is  to  say,  consiBts  of  dark  blotchea  on  «  fawn- 
ground,  instead  of  a  network  of  light  lines  on  the  ground.  The 
Museum  is  indebted  to  the  Duke  of  Bedford,  the  Hon.  Walter 
Hothachild,  Sir  Harry  Johnston,  Major  Powell- Cotton,  Captain 
GosliDg,  Mr.  Victor  Buxton,  and  Mr.  Rowland  Ward  for  moat  of 
the  exhibited  specimens  of  Giraffes.  The  coloration  of  Giraffes 
harmonises  so  well  with  their  surroundings  that  at  a  little  distance 
these  animals  are  invisible.  Giraffes  lived  during  the  Tertiary 
perisi  in  India  Versia,  China,  and  Greece. 
FiQ.  St. 


A.  Female  Okapi  {Okapia  johnttoni). 
TbeOktpl.     The    Okapi    [Okapia  johnattmi,    1268,    fig.   36)    re-   [Eat 
IflHIt        presents  a  genua  in  which  the  male  has  one  pair  of  k"" 
Qlipla.       Bkin-covered  horns  with  bare  antler-like  tips,  while  XX 
tbe  female  is  hornless.     The  oeck  and  limbs  are  shorter  than  in 
the  Giraffes,  and  the  type  of  coloration  ia  different.    These  animals 
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are  fouod  in  the  depths  of  the  Seinliki,  or  Ituri,  forest  and  its  norrb- 
ward  extension.  Their  nearest  ally  is  the  extinct  Samot/teriuu 
(12S7)i  of  the  Tertiary  rocks  of  Samos  and  Greece  (tig.  37),  tk  ' 
males  of  which  are  also  furnished  with  a  pair  of  simple  honu. 
On  the  other  band,  in  the  males  of  the  extinct  Indian  Sha- 
therium  (1268),  Bramatherium,  and  Hydaspitkenum  (I26t)  the 
horns  are  branched ;  Sivatherium  having  in  addition   a  pair  ui' 

Fio.  37. 


Side  View  of  tlie  Skull  of  Samol/ierium  boitaieri,  nn  extinct  Ruminant  froin 
the  Plioccae  of  SAmos,  aeaXy  aUied  to  the  Okapi, 

small  simple  horns  low  down  on  the  forehead.  Casts  of  tfae 
skulls  of  two  of  these  gigantic  Ruminants  are  exhihited  in  tli^ 
East  Corridor,  alongside  the  Giratfe-case.  Helladatkerium,  of  the 
Tertiary  of  Greece,  aeeros  to  have  been  hornless.  The  Okapi  i> 
represented  in  the  Corridor  by  the  two  strips  of  skin  sent  home 
by  Sir  Harry  Johnston,  on  the  evidence  of  which  the  species 
"  Equua  johnstoni "  was  named,  as  well  as  by  the  complete  skin 
of  a  female  forwarded  by  tfae  same  gentleman  from  the  Semliki 
Forest  (fig.  36) .     The  cast  of  a  male  skull  is  also  shown. 

[Lower  Tlw  BHT.Tribl.    '^^  ^^^'  *"'  '-'^""'^  are  distinguished  from  the 

SZ-1     FMlljcinWB.   '''^"  '"*^'"'"'"  "^  ^^"^  ^*"'°"'  ^'^  P"8^  l^J  *•>  '*" 
appendages  on  the  head,  when  present,  taking  the 

form  of  antlers  ;  the  nature  of  which  is  fully  explained  on  page  2. 

Except  in  the  Reindeer,  these  are  present  only  in  the  males,  and 

are  always  periodically  shed.    When  antlers  are  wanting,  the  uppei 

canines  of  the  males  are  always  long  and  tusk-like,  aa  in  the  Musk- 
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Deer  and  ChiDese  Water-Deer;  while  in  all  cases  the  lower 
canines  have  simple  crowns  {6g.  38),  and  are  thus  unlike  tho»e  of 
the  Giraffuia.  Deer  are  mostly  forest  animals,  and  are  distributed 
over  all  the  world  {exclusive  of  Australasia),  with  the  remarkable 
exception  of  Africa  south  of  the  tropic  of  Cancer  and  Madagascar. 
The  RalfldlBr,  The  Reindeer,  or  Caribou,  Rangifer  tarandut 
or  Carlboi.  (t2M),  inclusive  of  its  many  local  phases,  forms  a'  fLow 
Bmu  RangHBr.  genus  by  itself,  readily  distinguished  fi-om  all  other  g^ 
Deer  by  the  peculiar  form  of  the  antlers  (fig.  40) ,  and  their  presence  Caa^ 
in  both  seies.  Frequently— and  more  especially  in  American  ^  ^■ 
examples — one  brow-tine  of  the  antlers  is  much  more  developed 
than  the  other.  In  the  feet  the  lateral  pair  of  hoofs  is  unasually 
large,  and  the  cleft  between  the  main  pair  very  deep ;  thus 
allowing  the  hoofs  to  spread  out  widely,  and  no  to  afford  a  firmer 
support  ou  the  yielding  snow.  Jn  Scandinavia  the  Keindeer  has 
long  been  domesticated ;  and  not  only  serves  the  natives  as  a 
beast  of  burden  and  draught,  but  likewise  supplies  them  with 
clothing,  milk,  and  meat.  Harnessed  to  a  sleigh,  it  will  draw  a 
load  of  300  lbs.  a  distance  of  100  miles  per  day  over  the  frozen 
snow.  In  summer  the  chief  food  of  the  Lapland  Keindeer  consists 
of  a  peculiar  kind  of  moss  and  certain  lichens  which  the  animals 
search  for  by  scraping  away  the  snow  with  their  feet.  The  wild 
Reindeer  is  a  considerably  larger  animal  than  the  domesticated 
breed.  Young  Reindeer  are  not  spotted.  The  Scandinavian,  or 
typical,  Reindeer  is  represented  by  a  male  and  female  presented  by 
Sir  William  and  Mr.  C.  Ingram,  and  by  a  male  of  Osborn's  Caribou 
{B.  tarandus  osborni)  from  the  Yukon,  and  of  the  Newfoundland 
R.  t.  ierra-novtE  presenied  by  Mr.  P.  C.  Seloua,  as  well  as  by 
other  specimens. 

The  Elk.  I"  addition  to  being  the  largest  of  living  Deer,  Elk,  [Cases 
orMlMB.  or  Moose,  Alces  machlis,  or  A.  alces  (1281),  are  •^^■l 
SbhI  AkW.  distiuguished  from  other  members  of  the  Cervidie  by 
the  form  of  the  antlers  of  the  males  (fig.  41} .  These  arise  as  cylin- 
drical beams  projecting  on  each  side  at  right  angles  to  the  middle 
line  of  the  skull,  which  after  a  short  distance  divide  in  a  fork-like 
manner.  The  lower  prong  of  this  fork  may  be  either  simple,  or 
divided  into  two  or  thr  Je  tines,  with  some  flattening.  In  the  East 
Siberian  A.  m.  bedJorOia  (1262),  as  well  as  in  some  Scandinavian 
Elk,  the  posterior  divi^on  of  the  main  fork  divides  into  thre^  tines, 
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with  no  distinct  flattening.  In  the  typical  form  of  the  Scandi- 
navian  or  Common  Elk  {A.  mac&lii),  on  the  other  hand,  this  brtnck 
expands  into  a  broad  palmation,  with  one  large  tine  at  the  base,  SD<i 
ft  number  of  smaller  snags  on  the  free  border.  The  palmatioD 
appears  to  be  more  marked  in  the  North  American  race  {A.  tnaeUii 
americanus)  than  in  the  typical  Scandinavian  Elk.  The  largnt 
of  all  ia  the  Alaskan  race  [A.  m.  gigaa,  1262  A),  which  is  said  to 
stand  seven  feet  in  height,  with  a  span  of  six  feet  across  the  antkri 
A  specimea  presented  by  the  Hon.  W.  Rothschild  is  shown.  The 
great  length  of  the  legs  gives  an  ungainly  appeai-ance  to  £lk. 
The  muzzle  ia  long  and  fleshy,  with  a  triangular  or  J-sbaped  nateil 
patch  below  the  nostrils ;  and  the  males  have  a  sac,  known  as  ibe 
bell,  hanging  from  the  throat.  From  the  shortness  of  their  necls, 
Elk  are  unable  to  graze  when  standing  on  level  ground ;  tbeir 
food  consists  of  young  shoots  and  leaves  of  willow  and  birch  ami 
various  water-plants.  In  North  America  during  the  winter  oat 
male  and  several  females  form  a  "  Mooseyard "  in  the  forwi. 
which  tbey  keep  open  by  trampling  the  enow.  Althongh  genenlli 
timid,  the  males  become  very  bold  during  the  breeding- season,  vbea 
the  females  utter  a  loud  call ;  and  at  such  times  they  6gbt  botli 
with  their  antlers  and  their  hoofs.  The  usual  pace  ia  a  shambling 
trot,  but  when  pressed  Elk  break  into  a  gallop.  The  female  givn 
birth  to  one  or  two  young  at  a  time,  which  are  not  spotted. 

In  the  typical  Deer  of  the  genus  Cermu,  in  its 
wider  sense,  the  antlers  of  the  bucks  are  large  and 
arise  at  an  acute  angle  from  the  forehead,  while 
r  they  never  divide  in  a  regular  forked  manner.  Very  generally 
they  are  rounded,  or  slightly  flattened,  throughout  their  length, 
but  in  the  Fallow  Deer  they  are  expanded  and  palmate.  The 
majority  of  the  species  are  confined  to  the  Old  World ;  the  North 
American  Wapiti  being  the  only  one  found  in  the  New  Woriii. 
In  habits,  the  Deer  of  this  genus  are  gregarious  animals  during 
the  breeding- season,  a  herd  of  does  and  young  bucks  beiu£ 
beaded  by  one  old  stag,  who  has  obtained  the  leadership  bv 
driving  off  his  rivals.  Usually  one  fawn  is  produced  at  a  birth, 
and  this  is  carefully  concealed  by  the  hind  in  dense  covert.  All 
Deer  have  very  regular  times  of  feeding. 

The  collection  of  Deer  of  this  and  certain  other  genera  has  been 
greatly  enriched  by  specimens  presented  by  the  Duke  of  Bedford. 


TfflcilD 
Bhii  Cemt. 


lid  Dlir  Brail         ■'°  *^^  typical  group  of  the  genus  Cemia  are  [Caee« 
J    L      fc       included   Deer  of   large  aize   from   Europe,  "' 
tirni  riapHS.  «e.     ^^^^^^  j^j^^^  ^^j^^  ^^^^  pj^^^  America.    The 

long  and  branched  antlers  are  nearly  cylindrical,  usually  with  at 
least  fire  tines  a  side,  including  a  brow  and  a  bei.  There  is  a 
light  area,  generally  including  the  tail,  on  the  rump,  and  the  tail 
itself  is  short.  The  young  are  spotted,  but  in  the  adult  the  colour 
is  mostly  uniform,  although  traces  of  spotting  may  remain.  The 
Bed  Deer  of  Europe,  or  rather  of  Sweden  [C.  elaphus,  1213),  is 
the  typical  form,  with  the  most  complex  antlers;  in  Eastern 
Europe  and  Persia  it  is  represented  by  the  variety  C.  elaphui  maral 
{1264,  fig.  39),  in  which  the  antlers  are  often  less  complex,  and  there 
is  much  black  on  the  fianls.  Other  species  are  Thorold's  Deer 
(C.  albirostru,  128S)  of  Tibet,  the  Hangul  (C.  cathmiriantu, 
1281)  of  Kashmir,  the  Yarkand  SUg  {C.  yarcanderuia,  1217), 
and  the  Shou  (C.  i^nis,  1268)  of  the  Chumbi  Valley  and  Bhutan, 
the  latter  characterised  by  the  forward  curvature  of  the  five-tined 
antlers.  Wapiti  form  a  sub-group,  characterised  by  the  great  size 
of  the  fourth  tine  of  the  autlers,  and  the  circumstance  that  all  the 
tines  above  this  are  in  the  same  fore-and-aft  plane,  as  well  by  the 
extreme  shortness  of  the  tail,  the  large  size  of  the  rump-patch,  and 
the  dark  under-parta.  The  typical  Wapiti  {C.  canadensu,  1289} 
inhabits  Eastern  North  America,  .and  is  represented  by  a  variety 
(C  canadetuis  occidtntatis,  1276]  on  the  west  side  of  the  continent. 
Ill  Central  Asia  the  group  is  represented  by  the  Thian  Shan 
Wapiti  {C.  songaricug,  1271}  of  the  Thian  Shan  and  Western 
Altai,  the  Siberian  Wapiti  (C  asiaticas,  1272),  the  Manchurian 
Wapiti  (C.  xanthopygut,  1273),  in  which  the  antlers  depart  some- 
what from  the  typical  Wapiti  type,  and  the  Turkestan  Wapiti  {C, 
bactriaaas,  1274),  all  of  which  may  be  regarded  as  local  races  of 
C.  anutdensis. 

6lhl  Dlir.  The  Deer  of  the  subgenus  Pteudaxia  are  all  of  small  or  {^Csae . 
8ib|HIS  medium  size,  and  inhabit  Eastern  Asia.  Their  antlers 
Puidull.  have  only  four  tinea  (the  bez-tine  of  the  Red  Deer 
group  being  wanting),  the  posterior  of  which  is  much  smaller  than 
the  one  in  front  of  it.  The  coat  is  always  spotted  with  white  in 
summer,  bnt  in  some  species  the  spots  disappear  in  winter,  while 
in  others  they  persist.  The  tail  is  longer  than  in  the  Red  Deer 
group,  and  the  light  disc  on  the  buttocks  pure  white,  bordered 
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above  and  on  the  sides  with  black.  The  group  includes  ni 
Japanese  Deer  (C  iika^  1275)  and  its  larger  variety  the  Mai 
churian  Deer  (C  nka  manchuricuSy  1278)  ;  the  still  lam: 
Pekin  Deer  (C.  hortuloruniy  1277) ;  and  the  Formosan  Dp 
(C  taevanus,  1278)i  which  is  not  larger  than  the  Japanese  speci- 
but  retains,  in  accordance  with  its  tropical  habitat^  the  sp 
throughout  the  year.  A  specimen  of  a  race  of  C.  sika  (127B1 
inhabiting  the  Liu-Kiu  Islands  is  shown.  The  hairs  of  the  wiir 
rump-patch  are  expanded  under  the  influence  of  excitement  : 
form  a  large  white  rosette.  Most  of  the  specimens  were  pr 
sented  by  the  Duke  of  Bedford. 

Fallow-Deer.     ^^^  European  Fallow-Deer  {Cervus  dania,  1279)  ^ 
Subgenus       ^^^  Persian   Fallow-Deer    [Cervus    mesopotanm^ 
Dama.  1280)  form  a  group  or  subgenus  (Dama)  of  the  genu 

Cervus,  readily  characterised  by  the  spotted  summer  coat  aud  tl- 
flattened  and  expanded  (palmated)  antlers  of  the  bucks.  Althou:^ 
the  common  species  is  now  extensively  kept  in  English  parLs 
appears  to  have  been  originally  introduced  from  the  countries 
bordering  the  Mediterranean,  where  it  is  still  found  locally  iu* 
wild  state.  The  spots  are  present  only  in  the  summer  coat,  as  ij 
the  case  in  all  Deer  of  temperate  climates,  in  which  the  spottins 
is  to  accord  with  the  speckled  shade  thrown  by  trees  when  in  leat 
In  tropical  spotted  Deer,  on  the  other  hand,  the  spots  are permaneni 
There  is  a  park-breed  of  Fallow-Deer  which  has  a  uniform  and  very 
dark-coloured  coat  at  all  seasons.  The  Persian  Fallow-Deer 
which  inhabits  the  mountains  of  Luristan,  has  antlers  of  a  differ^^^ 
type  (fig.  42),  and  is  also  distinguished  by  certain  details  in  colour 

Extinct  ^^^  extinct  Irish  Deer,  Cervus giganteus  (1281),aIthoagfi 
Irish  commonly  termed  the  Irish  Elk,  is  a  member  of  the  genu* 
Oear.  Cervus^  as  is  shown  by  the  antlers  of  the  males,  which  ris« 
at  an  oblique  angle  to  the  middle  line  of  the  forehead,  instead  of  »^ 
right  angles  to  the  same,  as  in  the  Elk.  By  many  naturalists  it  i* 
believed  to  be  allied  to  the  Fallow-Deer,  with  which  it  is  connected 
by  an  extinct  species  from  the  superficial  deposits  of  Germany, 
known  as  Cervus  ruffi,  in  which  the  antlers  have  a  more  upri^''^ 
direction.  Although  the  best-preserved  remains  are  obtained  i^^ 
Ireland,  this  splendid  species  is  by  no  means  confined  to  tl)^^ 
island,  but  also  occurs  in  England,  as  well  as  a  large  part  of  tb^ 
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Contiuent.  In  Ireland  the  skeletons  are  fouad  in  a  freshwater 
ahell-marl  situated  at  the  bottom  of  the  peat-bogs,  and  not  in  the 
peat  itself. 
Thi  Sanbtr  1°  ^^'^  Indo-Malay  group  are  included  the  Sambar  [Can 
Onip  ef  Dier.  [Cervua  unkobr,  12B2}  of  India  and  Burma,  with  *'"  ^ 
SHbgaiHS  Run.  its  ounierons  Malay  varieties,  several  closely  allied 
smaller  forms  from  the  Malay  and  Philippine  Islands,  and  the 
Indian  Chital.  The  antlers,  which  are  frequently  very  rugose  on 
the  surface,  are  of  a  simpler  type  than  those  of  the  Red  Deer 
group.  They  have  a  single  brow-tine,  above  which  the  beam  rises 
nearly  straight  for  some  distance,  to  terminate  usually  in  a  simple 
fork.  In  all,  the  neck  is  more  or  less  maned,  and  the  tail  of 
moderate  length.  The  coat  may  he  spotted  in  summer.  The  Sambar 
is  peculiar  among  the  genus  in  having  the  young  generally  without 
spots ;  it  is  a  massively-built  species,  standing  from  48  to  50  inches 
in  height,  aud  most  abundant  in  hilly  districts.  The  Malay 
Sambar,  C.  unicolor  eqvinug  {12M),  has  more  white  on  the  legs  and 
smaller  antlers.  The  smaller  C.  swinhoei  (1284)  of  Formosa,  and 
C.philippinu»{MSii)  and  C.  nigricans  (128fl)  from  the  Fhihppines, 
are  closely  allied;  but  the  Philippine  C.  aljredi  (1287)  is  black 
uith  white  spots.  The  Chital  or  Indian  Spotted  Deer,  C.  axis 
(1288),  is  also  characterised  by  the  chestnut  coat  being  spotted  at 
all  ages  and  seasons ;  the  antlers  being  of  the  Rusa  type,  and  the 
tail  rather  long,  while  there  is  no  distinct  mane  on  the  neck.  The 
Spotted  Deer — which  is  perhaps  the  most  beautiful  member  of 
the  family  to  which  it  belongs — is  one  of  the  most  characteristic 
of  Indian  Mammals;  its  especial  habitat  being  amongst  bushes 
and  trees  in  the  neighbourhood  of  water,  and  in  bamboo-jungle. 
It  is  found  both  in  billy  ground,  and  on  the  plains ;  but  never 
wanders  far  from  its  drinking  places.  The  true  Rusa  of  Java, 
C.  hippelapkua  (1289),  is  a  smaller  and  longer-haired  Deer  than 
the  true  Sambar,  from  which  it  also  differs  by  its  more  rufous  (in 
place  of  blackish)  colour,  and  by  the  shape  of  the  antlers. 

TbB  Hai-Dier  BroBB.    '^^^  ^"^''"'  H°s-D«''»  '^"■'™»  [Hyelaphusfl  rc« 

porcinus  (1288),  represents  a  group  of  small  ^* 
8llb|flflH  Hjtiiplin.     species  nearly  allied  to  the  last,  but  distin- 
guished by  certain   differences  in  the  under  surface  of  the  akull. 
The  Bavian  Deer,  C.  hthli   (1291),  of  the  Bavian  Islands,  near 
Java,  is  an  allied  species. 
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Till  ItrullllM  %nm.    ^  ^^"^  Indo-MaUy  group  of  the  genu 

Cervug    is    represented    by    the    Burmete 

Slb|MW  RHUms.       Thamin  (C.  eldi,  1292,  fig.  43),  the  Indiw 

e*        Barasingfaa  or  Swamp-Deer  {C.  duvauceli,  1293),  aad  C.  ichom- 

■  ^2-]     Ina-gki  { 1 294)  of  Siam.   Compared  with  the  Rusa  groap,  these  D«r 

have  the  beam  of  the  antlen  more  flattened  and  more  curved,  vhik 

the  lai^  brow-tioe  arises  at  an  obtuse  instead  of  an  acute  angle,  and 

the  beam  divides  into  two  branches,  at  least  one  of  which  is  man 

or  less  subdivided.     In  all  the  three  species  the  tail  is  short,  and 

the  neck  maned.     The  Thamin  inhabits  swamps  and  grassy  plaio^ 

where  it  associates  in  herds  of  from  ten  to  fifty  or  more  individuil^ 

The  colour  of  these  Deer  is  reddish  or  brownish,  \rithout  distinci 

spots;  and  the  gland-tufts  on  the  hind-limbs  are  but  little  developed, 

or  absent. 

Till  MantJuS.  '^^  Muntjaci,  as  they  are  called  in  India,  foin 
9mii  CimllS  ^  groiip  of  small  Deer  confined  to  China  and  tbe 
■r  HBltJteilt.  Indo-Malay  countries.  From  the  genus  CerW 
«  61  'i  they  are  readily  distinguished  by  the  long  pedicles  supporting  ibi 
short  aotlera  of  the  bucks  (fig,  45) ;  these  pedicles  converge  belot, 
and  are  coatinued  on  the  sides  of  the  forehead  as  rib-like  ridge- 
Hence  the  name  of  Rib-faced  Deer,  which  is  frequently  applied  t« 
the  MuntjacB.  The  males  have  long,  acimitar-like  upper  tutSn- 
Muntjacs  are  solitary  creatures,  frequenting  hilly,  forest-clid 
ground,  where  they  pass  most  of  their  time  in  thick  covert,  oah 
coming  out  to  graze  in  the  early  morning  and  about  Gunsei. 
They  carry  the  head  and  neck  low ;  and  in  runniog  have  tf 
ungainly  and  somewhat  Sheep-like  action.  In  penetrating  thitt 
covert  at  speed,  they  are  unrivalled.  The  name  of  Barking-Deer, 
which  is  frequently  applied  to  the  Indian  species,  is  taken  from  it^ 
peculiar  alarm-cry,  which  is  somewhat  like  the  bark  of  a  foi 
Specimens  of  several  species  such  as  the  Indian  C.  muntjac  (I2lt); 
and  the  Chinese  C.  lachrymans  (1298),  are  exhibited,  these  beioi 
red  in  colour.-  Other  species,  like  C.crinifrona  (1297),  are  hov- 
ever  purplish  grey  in  colour,  like  tbe  members  of  the  next  genus. 
TIm  TifM  Dnr.  '^^^  Tufted  Deer  from  China  and  Tibet,  sucb  u 
9niS  Elaphodus  michianus  (1298)  and  E.  cep/u^ophis 

ElipMif.  (1288),    comprise    a    fen   smell    species    nearl' 

allied  to  the  Muntjacs,  from  which  they  may  be  diBtinguished  b; 
the   pedicles  supporting  the  very  minute  antlers  of  the  mala 
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conTerging  above^  and  not  being  continued  as  ridges  in  front  of  the  [Case  61.] 
ejes.  There  are  also  marked  differences  in  the  form  of  the  skull. 
These  Deer  derive  their  name  from  the  tuft  of  long  hairs  crowning 
the  head^ — a  character  possessed  also  by  some  of  the  Muntjacs. 
In  the  males  the  upper  tusks  are  very  large^  and  in  both  sexes  the 
hair  is  remarkably  coarse.  The  Tufted  Deer  probably  resemble 
the  Muntjacs  in  habits. 

Til  CUmm  Waitr-DMr.   '^^    Chinese    Water-Deer    {H.   inermis,  [Case  58.] 
Imm  IfdrtlitM  1300)^  the  sole  weU-defined  representative 

9T  l|drelaphlS.  of   its   genus,  differs  from   typical   Deer 

and  Muntjacs  in  the  structure  of  the  bones  of  the  feet ;  and  in 
this  respect  agrees  with  Reindeer,  Elk,  Roedeer,  and  the  American 
Deer.  In  the  skeleton  of  the  fore-foot  (as  shown  in  the  mounted 
specimen)  only  the  lower  ends  of  the  lateral  metacarpal  bones 
(metacarpals  ii  and  v)  are  retained,  whereas  in  Cervulus,  Elaphodus, 
and  Cervus  the  upper  extremities  of  these  bones  remain.  From 
all  members  of  the  family  except  the  Musk-Deer,  the  Water- 
Deer  is  distinguished  by  the  absence  of  antlers  in  both  sexes ;  but 
the  males  are  furnished  with  large  scimitar-like  tusks  (fig.  46). 
The  species  differs  from  all  other  Deer  in  producing  as  many 
»B  five  or  six  youog  at  birth.  These  Deer  are  found  in  number 
among  the  reeds  on  the  banks  of  the  river  Yang-tsi-kiang. 
J.    -     .  The  Roebuck,  Capreolus  vulgaris,  or  Capreolus  [Case  61.] 

^ '        capreolus  (1301  )>  typifies  a  group  of  small  Deer 

^^"^  distinguished  by  the  characters  of  the  antlers 

of  the  bucks;  which  are  relatively  short,  rough,  and  approximated 
St  the  base,  and  have  no  brow-tine,  but  divide  at  some  distance 
from  the  head  intp  two  branches,  the  hinder  of  which  usually  forks 
again.  There  are  no  tusks  in  the  upper  jaw,  and  the  tail  is  rudi- 
mentary. Roedeer  generally  associate  in  pairs,  and  are  found 
chiefly  in  or  near  woods.  Specimens  of  the  Roebuck  in  its 
red  summer  and  olive  winter  dress  are  exhibited  in  the  British 
Saloon  at  the  end  of  the  Bird  Gallery.  In  the  Mammal  Gallery 
are  also  shown  examples  of  the  large  Siberian  Roe,  C.  pygargus 
(1312),  and  the  Mauchuriau  Roe,  C  manchuricus  (1303). 
1^   ^    ■,,    p  In  the  absence  of  a  brow-tine  to  the  antlers 

^ '     and    the   simple  fork   formed    by   their  first 

^  division,  Pfere  David's  Deer,  Elaphurus  davi-  [Case  69.] 

iBantu  (t3M),  the  single  representative  of  its  genus,  differs  from 
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Cervtis  and  resembles  the  American  Deer,  altbough  distinguish 
from  the  latter  by  the  lateral  metacarpal  bones  being  represenled 
by  the  upper  instead  of  the  lower  ends.  The  posterior  brancli  of 
the  first  fork  of  the  antlers  forms  a  long  straight  tine  directed  back- 
wards, but  the  front  branch  is  again  forked.  In  gait  and  genetil 
appearance  this  species  is  very  different  from  all  other  Old  M'orld 
Seer.  It  is  known  in  Europe  from  specimens  kept  in  the  Imperial 
Park,  Pekin ;  its  true  habitat  being  unknown.  The  species  \i 
represented  in  the  collection  by  the  mounted  skin  of  a  stag  and 
the  head  of  a  hind ;  both  presented  by  the  Duke  of  Bedford. 

American  Deer.        All  the  groups  of  Deer  peculiar  to  America 
BetlM  DareBlaphHt,     resemble  the  Koebuck  in  the  structure  o(  tlit: 
or  O^oealleus,  &C.     bones  of  the  fore-feet,  and  are  characterised  by 
the  form  of  their  antlers,  which  have  no  representative  of  the  btow- 
■J    tine  of  Cervua,  bnt  may  give  off  an  upright  snag  some  distance 
above  the  base,  after  which  they  are  regularly  forked.     Among  the 
members  of  the  present  genus  some,  like  the  Mule-Deer,  Dotc- 
elaphus  hemtonus  (1306),  have  the  two  tines  of  this  fork  ag^m 
divided  regularly,  but  in  the  White-tailed  Deer,  D.  americanux,  or 
virginianus  (1308)  and  its  immediate  relatives,  only  the  first  is  thu« 
forked.     When  adult,  the  coat  is  uniformly  coloured,  but  in  some 
species  the  young  are  spotted.     The  Black-tailed  Deer,  D.  coiiM- 
bianus  (1307),  of  British  Columbia  is  an  allied  species.    In  the  sub- 
genus Blastoceros,  in  which  the  direction  of  the  hair  on  part  of  the 
back  is  reversed,  the  Pampas  or  Gu'azuti  Deer,  D,  (B.)  bezoariinis 
(130S),  has  the  antlers  with  points,  and  the  forked  hind-tine  much 
more  developed  than  the  simple  front-tine.     The  larger  and  more 
northern  Guazu,  or  Marsh-Deer,  D.  {B.)  dichotomus  (|  300),  which  is 
found  in  Uruguay  and  South  Brazil,  has  the  antlers  heavier  and  more 
complex,  both  prongs  of  the  main  fork  being  strongly  developed, 
and  each  subdividing.    Generally  the  hind-prong  is  stouter  than  the 
front  one.      Whereas  the  Pampas-Deer  is  an  inhabitant  of  open 
plains,  (be  Marsh-Deer  frequents  swamps  and  lakes,  where  it  wallows 
in  the  mud,  or  enters  the  water.     The  Pampas-Deer  utters  a  kind 
of  whistle  when  alarmed,  and  the  bucks  exhale  a  strong  odour. 
The  Oliemal  Deer.     "^^^  *-^'^  species  of  Guemal,  Xenelaphus  bisalcus 
Bennt  XeHliphu,     (1310)  andX  mtisiensis  (1311),  are  medium- 
or  HIlHCimriw.     sized  Deer  confined  to  the  Cordillera  of  the  Andes 
and  Patagonia,  and  characterised  by  the  single  fork,  of  which  the 
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Flo.  46.— Skull  of  thb  Chinesb  Watrb-Dbkb  {Hgdropote*  imrmit). 
Fio-  47.— Skdll  of  thr  MusK-OEKit  {Mo$chu*  motchifrj-ut). 
fw. -18,— Skull  of  a  Cbrvrotain  {Tragylut  javanicut). 
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lower  prong  is  the  longer,  formed  by  the  antlers  of  the  bucks.  [Case  5 
There  is  a  tuft  of  hair  on  the  inner  side  of  the  tarsus,  but  none  on 
the  outer  surface  of  the  metatarsus.     The  fawns  are  uniformly 
coloured ;  and  the  two  species  are  chiefly  distinguished  by  a  slight 
difference  in  the  antlers,  and  by  coloration. 

The  Brockets       '^'*^  Brockets,  of  which  there  are  about  half  a  [Cna^  5i 
-  Haiama      dozen  species,  arc  some  of  the  smallest  American 

Deer.  They  are  confined  to  Central  and  South 
America.  The  antlers  of  the  bucks  are  in  the  form  uf  simple 
spikes ;  and  in  both  sexes  the  hair  on  the  middle  line  of  the  face 
radiates  in  all  directions  from  two  points,  one  situated  on  the  crown 
of  the  head,  and  the  other  helow  the  line  of  the  eyes.  The  fawns 
are  spotted ;  and  Upper  canine  teeth  are  present  in  some  of  the 
species.  Brockets  associate  in  pairs ;  the  does  producing  a  single 
fawn  in  December  or  January.  The  adults  run  with  considerable 
speed  for  a  short  distance,  but  can  be  easily  ridden  down.  The 
group  is  represented  in  the  gallery  by  a  mounted  specimen  of  the 
Central  American  M.  ear  torn  (IJI2)  and  by  a  skeleton  of  the 
South  American  M.  rufa  (1313). 

Pianv  Dser  The  species  of  this  genus,  Puduapudu  (1314),  of  the  [OaseSi 
■  p  J  Chilian  Andes,  is  the  smallest  of  the  American  Deer, 
and  is  nearly  allied  to  the  Brockets,  from  which  it 
differs  by  a  peculiarity  in  the  structure  of  the  ankle-joint.  The 
antlers  of  the  bucks  are  very  small,  and  the  tail  is  short.  The 
specimen  exhibited  was  presented  by  the  Duke  of  Bedford. 

Hi  HHSk-Daar      '^^^  Musk-Deer  or  Knstura,  Moschus  moschiferus  'Case  5 
H         y      ,  (1318),  of  Central   Asia,  represents  by  itself  a 

subfamily  of  Deer  (MoachtTus),  distinguished  by 
several  marked  anatomical  characters  from  the  CervintE,  which 
includes  all  the  other  Deer.  Both  males  and  females  arc  without 
antlers;  but  the  former  have  long  scimitar-like  tusks,  projecting 
some  distance  below  the  lips  (fig.  47).  The  hair  is  very  coarse  and 
brittle.  The  musk,  from  which  the  animal  takes  its  name,  is  secreted 
in  a  sac-like  gland  on  the  under  surface  of  the  body  of  the  male. 
It  has  a  peculiar  and  very  powerful  odour,  and  is  largely  used  in  the 
manufacture  of  perfumes.  In  the  Himalaya  Musk-Deer  are  found 
at  elevations  of  from  8,000  to  12,000  feet,  in  forest  or  brush-wood. 
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They  are  solitary  creatures,  more  than  two  adults  being  seldom, 
if  ever,  seen  together.  They  repose  during  the  day  in  a  "  form," 
and  feed  in  the  morning  and  evening.  In  running,  they  progreu 
by  a  series  of  bounds.  The  lai^  size  of  the  lateral  hoofs  reoden 
these  animals  very  sure-footed.  The  young  are  spotted,  and 
usually  but  one  is  produced  at  a  time.  The  range  of  the  Musk- 
Deer  extends  from  Kashmir  to  Siberia  and  North-Western  China; 
the  BDimal  from  the  last  locality  baa  been  described  as  a  distinet 
species,  M.  gtfanicua, 

Tha  Cimsl-Breip.  The  gronp  of  Tylopoda,  or  "  Cuahion-footed 
SkUbd  tylopoda.  Ungulates,"  is  now  represented  only  by  the 
F     II    r       IM  South  American  Llamas  {Lama),  and  the  Old 

'  ■      World  Camels  {Camelua),  collectively  forming 

the  family  Camelida.  As  a  group,  they  are  characterised  by  the 
tall  crowns  and  crescentic  columns  of  the  molars,  and  the  presence 
of  upper  incisor  teeth,  although  only  the  outer  pair  of  the  latter 
remains  in  the  adult.  In  the  long  limbs  only  the  third  and  fourth 
toes  of  the  typical  series  of  five  are  developed ;  and  these  bear  hoof- 
like  nails  in  front,  while  the  sole  of  the  foot  forms  a  soft  cushion- 
like  pad.  In  the  skeleton  of  both  fore  and  hind  limbs  a  cannon- 
bone  is  formed,  but  its  lower  end  is  divided  to  terminate  in  tvo 
smooth  surfaces  for  the  articulation  of  the  toe-bones.  All  the 
members  of  the  group  have  very  long  necks ;  but  the  head  is 
devoid  of  either  horns  or  antlers.  The  stomach  is  divided  into 
three  compartments,  of  which  the  first  two  contain  a  number  of 
honeycomb-like  cells  in  their  walls  for  the  storage  of  water. 
In  feeding.  Camels  and  Llamas  chew  the  cud,  or  ruminate,  like 
the  true  Ruminants. 
—    .      ,  The  Camels  of  the  Old  World  comprise  two  species, 

TheCaMBlt.         ,  -    ,  - .  ■  ^     j  ■      »   i     ;w 

only  one  of  which  is  now  found  in  a  truly  wiia 
Bams  Cualn.  ^^^^  ^^^^  ^^  characterised  by  their  large  aiie, 
clumsy  build,  short  ears,  long  tail,  and  the  presence  of  either  one  or 
two  humps  on  the  back.  The  Arabian  Camel,  Camelus  dromedarias 
(1325),  which  has  but  one  bump,  is  employed  as  a  beast  of  burden 
iu  N.  Africa,  Arabia,  and  India,  and  has  been  lately  introduced 
into  Australia  and  parts  of  the  United  States.  The  two-humped 
Bactrian   species,    C.  bactriamu    (1328),  has  a  more  northern 
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distribution,  being  domeaticBted  throughout  a  large  portion  of 
TurltestsQ  and  the  neighbouring  region,  extending  as  far  as  the 
Crimea  in  the  weRt,  and  to  Lake  Baikal  and  Pekin  in  the  east. 
Some  of  the  wild  Camels  found  near  Yarkand  are  probably  derived 
from  aniniala  that  originally  escaped  from  captivity ;  but  others 
found  in  the  deserts  of  Central  Asia  appear  to  be  truly  wild.  The 
Bactrian  species  is  the  heavier  and  more  clumsily-built  of  the  two, 
and  has  shorter  legs  and  thicker  hair,  and  is  better  adapted  for 
traversing  rocky  ground.  From  the  lai^  loads  they  carry,  and 
their  capacity  for  going  a  long  time  without  water,  Camels  are  most 
valuable  beasts  of  burden,  although  their  disposition  is  surly,  and 
their  temper  uncertain.  Fossil  species  are  found  in  the  north  of 
India  and  Algeria,  as  well  as  in  Russia  and  Rumania. 

Under  the  general  title  of  Llamas  may  be 
included  not  only  the  South  American  domesti- 
B6MS  Uni.  jgted  animals  properly  so  called,  hut  likewise 
the  wild  Vicugna,  Lama  vicugna  (1327),  and  the  Guanaco,  [Cuseft 
L.  huanacttg  (1328).  They  are  much  smaller  and  less  bulky  animals 
than  the  Camels,  with  longer  cars,  shorter  and  more  bushy  tails, 
and  no  hump  on  the  back.  The  wild  species  associate  in  large 
herds ;  both  inhabit  the  high  Andes  immediately  below  the  snow, 
line,  but  the  Guanaco  ranges  southwards  on  to  the  plains  of 
Argentina  and  Patagonia.  They  are  exceedingly  vigilant  and  shy ; 
and  their  only  means  of  defence  is  by  spitting.  The  domesticated 
kinds  are  the  true  Llama,  L.  glama  (1329),  and  the  Alpaca, 
L.  alpaca  (1330),  both  of  which  appear  to  be  descended  from  the 
Guanaco.  The  Alpaca  is  kept  in  large  docks,  which  graze  on  the 
open  uplands  of  the  Andes  of  Southern  Peru  and  Northern  Bolivia, 
at  elevations  of  from  fourteen  to  sixteen  thousand  feet.  It  is 
smaller  than  the  Llama,  and  valued  for  its  wool,  of  which  blankets 
and  ponchos  are  made.  On  the  other  hand,  the  Llama  is  employed 
as  a  beast  of  burden.  Specimens  of  the  Llama  are  exhibited  in 
the  North  Hall,  with  the  other  domesticated  animals.  Remains  of 
extinct  Llamas  are  abundant  in  the  earlier  Tertiat-y  deposits  of 
]North,  but  not  of  South  America  ;  the  group  having  immigrated 
comparatively  recently  into  the  latter  country.  The  specimen  of 
the  Ouauasa  was  presented  by  Dr.  F.  P.  Moreno,  when  Director 
of  the  Museum  at  La  Plata.  [/lOH 
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'"^^    TIm  llMSe-Oeir  fr    The  Mouee-Deer  or  ChevrotaiuB,  Traguiida, 
Her)-.  BIIOTnUllll,  iorm  a  small  group  of  Asiatic  and  African 

e64«.]  SkUm  TRAGULIIA.  Artiodactyle  Uugulates,  io  some  respects 
Family  Tragullda.  intermediate  in  structure  between  Pigs, 
Canielsj  and  Deer,  with  the  latter  of  which  they  are  often  con- 
founded. From  the  Pigs  (Suina)  they  differ  by  the  absence  of  upper 
incisor  teeth,  and  by  the  crescent- shaped  (aelenodont)  structure  of 
the  cusps  of  the  molar  teeth.  The  upper  canines  of  the  males  are 
well  developed  and  scimitar-like  (fig.  48) ;  but  those  of  the  lower  jaw 
form  a  continuous  series  with  the  incisors,  which  they  resemble  in 
shape.  Each  foot  has  four  complete  toes.  In  the  skeleton  the  fibula, 
or  smaller  hone  of  the  leg,  is  complete;  and  the  two  middle  meta- 
carpals and  metatarsals  are  in  most  cases  respectively  united  to 
form  a  cannon-bone.  Tbe  skull  carries  neither  horns  nor  antlers. 
Chevrotaina  ruminate  their  food  like  the  Pecora,  but  their  stomachs 
have  only  three  compartments,  in  place  of  the  four  found  in  the 
latter.  They  have  somewhat  the  habits  of  Hares,  skulking  in 
thick  grass,  from  which  tbey  run  with  great  speed  when  driven  out. 
Several  species  of  the  true  or  Asiatic  Chevrotains,  such  as  the 
Indian  Tragulua  meminna  (f33l],  are  exhibited,  as  well  as  one  of 
the  African  representative  of  the  group,  Dorcatkerium  agualicum 
(1334),  a  species  inhabiting  the  tropical  forest-zone  of  the  West 
and  Central  districts. 

Cases  Tfci  Pin  Ilka  Broun      '^^^     Hippopotamuses,     the      Peccaries    of 

the  most  generalised  section  of  existing 
Artiodactyle  Ungulates,  known  as  the  Suina,  Their  molar 
teeth  have  tubercuiated,  or  "  hunodont,"  crowns  j  and  the  third 
and  fourth  metacarpal  and  metatarsal  bones  of  the  feet  are  either 
completely  separate,  or  are  not  fully  united  to  form  cannon-bones. 
Extinct  forms  serve,  however,  to  connect  the  Suina  more  or  less 
closely  with  the  Pecora. 

««es     Tha  HIppopBtlinuSM.       '^^'^  Hippopotamuses— both  the  species  of 

''^  Funllr  Mlppopotinlda.    "'^''^  «".  '^f  "^^  "^  i^"'^'  '"**'  '""^  ^^ 
mcluded  m  the  genus  Htppopolamua — are 

characterised  by  their  massive  form,  the  wide  and  squared  muzzle, 

and  tbe  broad  and  short  feet,  which  have  four  subequal  toes. 
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beariDg  shorty  rounded  hoofs,  and  all  touching  the  ground.     The 

large  incisor  and  canine   teeth   grow  continuously;    the  upper 

incisors  curving  outwards,  and  the  lower  projecting  forwards,  while 

tk  canines  are  very  large,  and  those  of  the  upper  jaw  directed 

downwards.     In  the  common  species,  H.  amphibius  (1340),  which 

till  rwently  ranged  over  the  greater  part  of  Africa,  there  are  two 

pairs  of  incisors  in  each  jaw ;  but  in  the  much  smaller  H,  liberiensis 

(IJ4I},  of  the  West  Coast,  there  is  generally  only  one  lower  pair, 

althoQgh  some  specimens  (like  the  one  exhibited)  have  two  teeth 

on  one  side  and  one  on  the  other.     In  certain  extinct  species  (as 

«hown  in  a  lower  jaw  exhibited)  there  were,  however,  three  pairs 

of  eqoal-siied  incisors  in  each  jaw. 

Althoagh  Hippopotamuses  are  now  restricted  to  Africa,  the 
common  species  ranged  during  the  Pleistocene  period  as  far  north 
as  England,  and  a  smaller  kind  existed  in  Madagascar.  In  the 
antecedent  Pliocene  epoch  several  kinds  flourished  in  India  and 
Burma,  where  they  survived  till  the  Pleistocene.  The  common 
species — of  which  the  numbers  and  range  are  now  greatly  reduced 
—lives  in  herds  of  from  twenty  to  forty  in  the  neighbourhood  of 
rivers,  where  it  finds  its  food,  which  consists  of  grass  and  aquatic 
plants.  It  feeds  chiefly  by  night ;  and  in  districts  where  it  is  much 
hunted,  spends  most  of  the  day  in  the  water.  There  it  is 
thoroughly  at  home,  not  only  diving  and  swimming  with  facihty, 
but  walkmg  easily  on  the  river-bed.  The  Liberian  species  is  stated 
to  be  much  less  aquatic,  and  more  like  a  Pig  in  its  habits.  The 
i^plendid  mounted  specimen  of  the  ordinary  Hippopotamus  was 
^rtiented  by  Mr.  Rowland  Ward,  of  Piccadilly. 

IkfKcaritS.       "^^^  Peccaries  {Dicotyles  or  Tayassu)  of  America  [Case  05.] 
p^-  -  differ  from  the  Old  World  Pigs  {Suidte)  in  that 

■^  ncvqf  .  ^j^^  upper  canine  teeth  are  directed  downwards 
^dhave  sharp  cutting-edges,  in  the  reduction  of  the  number  of 
^•ii(Uoes  to  three,  and  in  the  complex  structure  of  the  stomach. 
Moreover,  the  upper  ends  of  the  metacarpal  and  metatarsal  bones 
''^  the  feet  are  respectively  united.  The  total  number  of  teeth  is 
*irty-eigbt,  there  being  only  two  pairs  of  upper  incisors^  and 
^W  pairs  of  premolars  in  each  jaw. 

Peccaries  are  inhabitants  of  forest  districts,  and  produce  only 
^'^0  yooDg  at  a  birth,  which  are  not  spotted  or  striped  with  white. 
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The  Collared  Peccary,  D.  tajacu  (1342),  is  found  singly,  in 
pairs,  or  in  email  parties  of  eight  to  ten,  and  is  quite  harmless ; 
but  the  larger  White-lipped  Peccary,  D.  labiatus  (1343),  is 
generally  met  with  in  herds  of  from  fifty  to  a  hundred  head,  and 
is  of  a  more  savage  disposition,  its  sharp  tusks  inflicting  severe 
wouDds.  Both  kinds  are  omnivorous,  and  do  much  barm  to 
cultivated  lands. 

Th    Pin*        '^^^  ^^&  °'  S«ine  of  the  Old  World,  constituting 
r     iL.  B  ij        *he  family  Suidx,  are  characterised  by  the  possession 
01  a  long  mobile  snout,  terminating  in  an  oval,  Uu, 
Lower     truncated,  nearly  naked  disc,  in  which  the  nostrils  are  placed,  and  by 
^^     the  upward  curvature  of  the  tusks  (canines)  in  the  males,  or  in 
asm  65    both  sexes.     The  hoofs  of  the  two  middle  toes  have  their  adjaceut 
'      -I        surfaces  flattened ;  while  the  lateral  toes  do  not  touch  the  ground 
in  walking.     The  tusks  continue  to  grow  throughout  life,  hut  the 
incisor  teeth  are  routed.     The  molar  teeth  have  rectangular  cranas, 
the  tubercles  on  which  never  wear  into  the  distinct  tretbils  charac- 
terising those  of  the  Hippopotamus.    The  skull  is  distinguished 
by  its  great  length,  more  or  less  nearly  straight  profile,  and  the 
high,  backwardly- inclined  occipital  crest.      Very  frequently  the 
young  are  striped ;   and  there  are  always  many  individuals  in  a 
litter. 

Wild  Pigs  are  omnivorous  animals,  feeding  largely  upon  root) 
and  tubers,  which  are  turned  up  from  the  ground  by  the  mobile 
snout.  Consequently,  they  do  much  harm  to  agriculture,  eHpeciall; 
when  they  associate  in  large  herds.  i 


Typical  Wilri  Svlni. 
Binus  Syt. 


The    Pigs    belonging    to    the   typical    genus  ; 
Sus  have  usually  a  total  of  forty-four  teeth, 


their  tusks  being  relatively  smaller  than  in  the  , 
e  t;7.]  Wart-Hogs,  and  being  covered  in  part  with  enamel  throughout  ' 
their  whole  length,  instead  of  only  at  the  tip.     The  last  molar  iu 
each  jaw  is  relatively  wide  and  of  moderate  length.'    As  in  the  ' 
Wart-Hogs,  the  lower  tusks  wear  against  the  sides  of  the  upper 
ones.     The  genus  includes  three  subgcneric  groups,  often  ranked 
as  separate  genera.      Firstly,  Stis  proper,  which  comprises  the 
typical  Wild  Pigs,  ranging  over  the  greater  part  of  Asia,  and 
Africa  north  of  the  tropics.      Secondly,  the  diminutive  Pigmy 
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Hog  (^Porcula)  of  the  Bhutan  and  Nepal  Terai.  Thirdly,  the 
African  Bush-Figs,  or  River-Hogs  (Potamockcerus).  In  the  latter 
the  anterior  premolars  are  generally  shed  in  the  adult,  and  the 
molars  are  of  a  somewhat  simpler  type,  while  the  skull  has  some 
strong  rough  ridges  above  the  root  of  the  upper  tnsk.  In  all, 
the  young  are  striped.  Most  of  the  species  go  about  in  herds,  or 
"  sounders,"  of  considerable  size,  each  headed  by  an  old  boar.  The 
lower  tusks  of  the  males  are  terrible  weapons  of  offence,  capable 
of  ripping  open  a  horae  with  one  sweep.  If  the  upper  tusk  be 
broken,  the  lower  one  continues  to  grow  till  it  forms  a  circle,  as 
shown  by  specimens  in  the  North  Hail. 

Two  magnificent  specimens  of  the  Wild  Boar,  Sus  scrofa  ( 1 344)— 
one  a  complete  skin  from  Russia,  presented  by  Count  J.  Potocki, 
the  other  a  head  from  Amiirland,  the  gift  of  the  Hon.  Walter 
Rothschild — are  exhibited  in  the  gallery.  A  fine  example  of  the 
Indian  Wild  Boar,  Sus  cristalus  (1346) — a  species  taking  its 
name  from  the  crest  of  long  bristles  on  the  nape  of  the  neck — is 
also  shown.  In  the  North  Hall  is  placed  an  example  of  the 
last-named  species  bred  in  Windsor  Forest,  and  presented  by 
H.M.  the  King;  it  appears  to  have  developed  some  of  the 
characteristics  of  the  European  species.  In  the  North  Hall  are 
also  exhibited  models,  heads,  and  skulls  of  various  domesticated 
breeds,  the  derivatives  of  the  European  Wild  Boar,  with  perhaps 
in  some  cases  a  cross  of  Eastern  blood. 

In  the  Mammal  Gallery  is  shown  the  common  Malay  Wild 
Boar,  Sus  viltalus  (1346),  as  well  as  one  of  the  long-snouted 
S.  barbatm  (1347)  from  Borneo,  the  gift  of  Dr.  C.  Hose. 

The  African  Buab-Pigs  are  represented  by  the  Bed  River- Hog, 
Sits  \Potamoch(eTwi]  porcm  (1348)  of  West  Africa,  and  S.  chmro- 
polamns  nt/asa  (1348),  one  of  the  examples  of  the  latter  presented 
by  Sir  Harry  Johnston. 

The  Pigmy  Hog  of  North-eastern  India,  Sua  [^Porcula]  sahaniua 
(13(0)  is  represented  by  a  specimen  collected  by  the  original 
dcscriber  of  the  species,  Mr.  Brian  Hodgson,  sometime  British 
Resident  at  the  Court  of  Khatmandu. 

Of  the   great   black   Forest-H(^,  Hylochcerua  meinertzhageni  [ 
(13fi1),  of  the  forest-zone  of  Equatorial  Africa,  only  a  skull  is  at 
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£3eDt  exhibited.  This  aDimal  is  allied  to  the  Wart-Hog,  but 
s  the  akull  less  specialised. 

_,    _    .  II  The  Africau  Wart-Hogs  (Phacockcervs)  tike 

their  Dame   from   the   large  wart-like  lobm 

ins  PhlCOChnnif.     projecting  from  the  sides  of  the  face,  but  are 

ire  .particularly  distinguished  by  the  character  of  the  deutitioo. 

young  aoimals  there  is  a  total  of  thirty-four  teeth,  of  nhich 
e  pair  (canines)  forms  huge  tusks,  while  there  is  one  pair  of 
per,  and  three  of  lower  incisorB,  Of  cheek-teeth  there  are  sii 
per,  and  five  lower  pairs ;  the  first  three  upper  and  the  first  two 
ie.r  being  premolars,  and  the  remaining  three  in  both  jaws 
lars.  In  very  old  animals  only  the  tusks  and  last  molars 
y  remain.  The  tuaks  are  large  in  both  sexes ;  and  the 
t  molar  is  a  long  and   complex  tooth,  formed   of  a  number 

closely- packed  vertical  columns.  Unlike  those  of  ordinary 
lid  Pigs,  the  young  are  uniformly  coloured.  There  are  two 
sely  allied  species  or  varieties  of  the  genus ;  namely,  the 
>rthern  P.  aliani  (1362),  represented  by  a  skeleton,  and  the 
uthern  P.  tethiopicus  (1353),  of  which  a  male  and  female, 
isented  by  Mr.  F.  C.  Selousj  are  shown.  In  habits  they 
lemble  the  majority  of  the  Pig-fumily,  although  they  frequently 
te  up  their  abode  in  the  deserted  burrows  of  the  Aard-Vark, 
ben  driven  out  from  such  strongholds,  they  rush  with  great 
ocity  upon  the  dogs  and  hunters.  They  usually  associate  in 
irs  or  small  family-parties. 

he  Bxbirau  "^^^  ^^^^  ^^^'  ""^  ^''*''''"^*  ("  Pig-Deer  "),  of 
Celebes,  Babiruaa alfurua  (1 364), alone  represents 
lilt  HlBinsi.  g  genus  distinguished  by  the  extraordinary  de- 
lopment  of  the  tusks  of  the  male.  These  teeth  grow  continuously, 
d  are  long,  slender,  curved,  and  devoid  of  enamel ;  those  of  the 
per  jaw  curving  upwards,  and  piercing  the  skin  without  entering 
B  mouth.  The  number  of  teeth  is  thirty-four;  there  being  only 
o  pairs  of  upper  incisors,  and  two  of  premolars  in  each  jaw. 
le  skin  is  very  rough  and  almost  entirely  devoid  of  hair.  A 
luntfid  specimen  and  several  skulls  are  exhibited. 


Suborder  HYRACOIDEA. 

Df  Syria  and  Africa  form  a  sub 
Uopiktes  of  which  the  existing  representatives  have  no  right  to  'inlleiy. 
Wittkoned  as  "Great  Game"  aainials,  although  in  past  times     "         '■' 
Ihej  were  represented  in  Africa  {which  apparently  formed   the 
original  home  of  the  group)  by  species  as  large  as  Tapirs.     The 
molv  teeth,  and  likewise  the  feet,  present  certain  resemblances  to 
tboac  of  Rhinoceroses. 

On  the  Continent  they  are  commonly  known  as  Damans,  but  in 
South  Africa  they  are  called  Klip-Das  (Rock-Badger), — a  title 
corrupted  by  the  English  colonists  into  "  Dassie." 


The  Syrian  Hynix  (Procavui  «/j-mra.) 

All  the  species  may  be  included  in  the  family  Pracaviida,  and 
l^genns  Procavia  (formerly  called  Hyrax).  In  general  appearance 
^  are  very  similar  to  Rodents,  but  their  feet  are  of  au 
[jogidate  type ;  the  fore-feet  being  foui--toed,  and  the  hind  pair 
^Itrte-toed.  With  the  exception  of  the  inner  one  on  the  hind-foot, 
*hidi  has  a  long,  curved  claw,  the  toes  are  furnished  with  broad, 
^Wt,  hoof-hke  nails.  The  tipper  jaw  has  a  single  pair  of  long, 
Iniagular  incisors  which  grow  throughout  life ;  and  in  the  lower 
Ji«  there  are  two  pairs  of  such  teeth,  which  are  rooted.  There  arc 
■K>  canines,  and  the  cheek-teeth  are  of  the  general  type  of  those  of 
(he  Khinoceroses.  A  few  of  the  numerous  species  climb  trees,  but 
^  majority  are  terrestrial  and  social  animals,  generally  living  in 
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developed  during  the  aaimal's  life  in  both  jaws.  The  most  dii- 
tinguisbing  external  feature  of  the  group  is  the  extension  of  the 
upper  lip  and  nose  into  the  long,  flexible  and  prehensile  trunk  or 
proboscis  (fig.  51),  at  the  tip  of  whicb  are  situated  the  nostrils. 

The  largest  of  all  land  Mammals,  Elephants  are  exclusively 
vegetable-feeders,  subsiating  chiefly  upon  leaves  and  young 
branches  of  forest-trees,  or  upon  both  these  and  roots.  Both  liquid 
and  solid  food  are  conveyed  to  the  mouth  by  means  of  the  proboscis 
in  the  case  of  adults,  although  the  young  suck  with  their  mouths. 
For  the  past  history  of  the  Froboscidea  the  reader  may  he 
referred  to  the  apecimens  in  the  Geolugical  Department  and  the 
truide  devoted  to  their  description. 

The  Asiatic  or  Indian  Elephant,  which  ranges  from  India  and 
Ceylon  through  Burma  and  the  Malay  Peninsula  to  Sumatra,  is 
characterised  by  the  relative  flatness  of  the  forehead,  the  com- 
paratively small  ears,  and  the  regularly  tapering  and  perfectly 
elastic  trunk  ;  the  tail  has  two  rows  of  bristles  at  the  tip  and  a 
short  distance  above  j  and  the  trunk  has  one  rather  large  finger> 
like  process  on  the  front  edge  of  its  extremity  (fig.  51,  A),     The 

Fio.  51. 


Tip  of  Trunk  of  the  Asiatic  (A)  and  the  African  Elephant  (B). 

hind-foot  has  four  nails,  whereas  there  are  generally  only  three  in 
the  African  species.  Usually  the  females  have  very  small  tusks, 
which  do  not  project  beyond  the  jaw,  and  in  some  cases  the  same 
holds  good  with  males,  such  tuskless  males  being  termed  Maknas. 
In  Ceylon  the  indigenous  race  seems  to  have  been  tuskless.  In  the 
Malay  countries  the  species  is  prone  to  partial  albinism ;  specimens 
in  which  this  feature  is  most  developed  constituting  the  sacred 
"  white  elephants  "  of  Burma  and  Siam.  The  Indian  Elephant 
feeds  chiefly  on  grasses,  sugar-cane,  and  leaves.  Being  extremely 
impatient  of  the  sun's  rays,  in  the  hot  weather  it  passes  the  day 
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in  the  densest  jungle.  Elephants  usoally  go  aboat  in  htr 
numbering  from  30  to  50  indindoals,  but  the  older  bulls  frequer* 
dwell  alone  for  a  time.  Others — known  m  "  rogaes  " — t 
permanently  solitary.  Of  this  species  a  stnSed  specimen 
placed  in  the  Possil  Mammal  Gallery ;  it  belongs  to  the  race 
which  the  tasks  are  not  fully  developed.  When  alive,  ti 
Elephant  was  brought  from  India  by  H.M.  the  King  when  Friii: 
of  Wales,  and  it  lived  for  many  years  id  the  Zoolog;ical  Socie:} 
Gardens  in  the  Regent's  Park.  The  Mammoth  was  closely  alUd  ■ 
the  Indian  species,  from  which  it  differed  by  the  greater  car\ 
of  the  tusks,  and  the  coat  of  woolly,  reddish  hair,  interspersed  vr 
bristles.  Remnants  of  this  woolly  covering  have  been  detected 
the  living  species ;  and  in  new-born  calves,  as  shown  by  a  specim^ 
in  the  Fossil  Mammal  Gallery,  it  is  strongly  developed. 

Fio.  52.  B 


An  Upper  Molar  of  ihe  Asiatic  (A),  ond  of  the  African  Elephtuit  (B(. 

Among  several  skulls  exhibited,  the  Anest  is  one  belonging  u 
an  elephant  shot  by  Mr.  G.  P.  Sanderson,  in  the  Garo  Hilli 
Assam,  in  1888.  Two  tualts  bequeathed  by  Lt.-Colonel  G.  M. 
Payne  respectively  weigh  77  and  73  lbs. 
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In  the  African  Elephant  {Elephat  africanug)  the  molar  teeth 
bave  fewer  aod  wider  plates  of  dentine  and  enamel,  which  in  the 
worn  condition  form  lozenge- shaped  surfaces  (fig.  52,  B),  with  the 
borders  of  enamel  much  less  crimped,  or  frilled,  than  in  the  Asiatic 
species.  Externally,  the  African  Elephant  is  distinguished  by  its 
huge  ears,  the  very  convex  forehead,  and  the  presence  of  two  small 
fiQger-like  processes  on  the  tip  of  the  trunk  (lig.  51,  B),  while  the 
trunk  itself  is  less  regularly  tapering  and  elastic,  looking  as  though 
composed  of  a  number  of  distinct  segments,  comparable  to  the 
joints  of  a  telescope.  Tusks  are  generally  present  in  both  aexes, 
and  frequently  attain  very  large  dimensions.  This  species  often 
grows  to  ten  feet  in  height,  and  may  reach  eleven  or  more.  It  feeds 
almost  entirtly  on  twigs,  leaves  and  roots,  throwing  down  trees  for 
the  purpose  of  obtaining  the  latter,  and  also  digging  for  these  with 
its  tusks.  Although  equally  fond  of  water,  it  is  far  less  impatient 
of  heat  than  its  Indian  cousin,  and  may  frequently  be  seen  basking 
in  the  sun.     Like  the  latter,  this  species  associates  in  herds. 

The  African  Elephant  formerly  inhabited  the  whole  of  Africa 
south  of  the  Sahara,  but  is  now  driven  back  towards  the  centre  of 
the  continent ;  its  fossil  remains  have  also  been  found  in  North 
Africa  and  Southern  Europe.  It  is  more  courageous  and  more  ill- 
tempered  than  its  Indian  ally,  and  therefore  moredi£Scult  to  tame; 
none  of  the  present  African  natives  have  attempted  its  domes- 
tication. Owing  to  the  value  of  its  ivory  it  is  continually  bnnted; 
and  it  is  to  be  feared  that  the  species  will  eventually  become 
extinct. 

The  species  is  represented  in  the  collection  hy  a  magnificent 
mounted  male  from  near  Fort  Manning,  South  Nyasaland,  or 
British  Central  Africa  (see  Frontispiece*),  standing  11  feet 
4  inches  at  the  shoulder ;  and  also  by  a  mounted  bead  from  Lake 
Rudolf,  presented  by  Mr.  H.  S.  H,  Cavendish.  Among  several 
specimens  of  skulls  and  tusks,  one  tusk  is  remarkable  for  its  huge 
size,  measuring  10  feet  2  inches  in  length,  and  24^  inches  in 
maximum  girth,  and  weighing  228  lbs. 

Considerable  differences,  both  as  regards  external  form  and  the 

*  In  taking  this  photograph  it  was  found  impossible  to  get  the  whola 
aninul  in  focus,  bo  thnt  the  head,  tuskK,  and  trank  appear  abnormally 
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s  of  tbe  skull,  are  noticeable  io  Elephants  from  different 
Vfrica.  The  most  easily  rrcogDised  points  of  distinction 
ze  aud  shape  of  the  ears. 

the  South  African  Elephant  {Blepbas  a/ricemus  capenai) 
ire  enormous  (4  feet  5  inches  by  4  feet  in  a  female  8  feet 
high),  somewhat  square  in  shape,  with  rounded  cornen, 
all,  sharply  pointed  angular  lappet  iu  front.  The  fore- 
1  away  towards  the  temples,  so  as  to  appear  highly  arched. 
le  West  African  Elephant  {E.  africanus  cydolis),  typiwUj 
ith  Cameruns,  also  has  the  ears  very  large,  but  of  quite 
shape,  the  contour  being  oval,  and  the  lappet  in  the  form 
ellipse.  The  skin  has  a  mosaic-like  appearance,  and  iU 
a  paler  grey  thau  in  the  third  race, 
n  tbe  Sudan  Elephant  {E.  africanus  oxyotis)  the  ears  are 
ibly  smaller,  aod  semicircular  in  shape,  with  the  front 
ry  sharply  pointed  aud  angular. 

he  East  African  Elephant  (£.  africanus  knockenkaum), 
from  German  East  Africa,  has  still  smaller  ears,  which 
!;ular  in  shape,  with  the  front  lappet  augulated  and  poiateil. 
ibited  specimen  (whose  ears-  measure  4  feet  2j  inches  by 
inches)  appears  to  come  nearest  to  this  race, 
lition  to  tbe  above,  there  is  a  dwarf  race  of  Elephant  from 
go  [E.  africanus  pumilio),  whose  height  may  not  have 
7  feet.  The  Albert  Nyansa  Elephant  has  also  been 
I  aa  a  distinct  race,  under  tbe  name  of  E.  t^fricanut 
13,  characterised  by  certain  peculiarities  in  the  form  of  the 
licb  is  unusually  short  and  broad. 


EH 

CO 


■s 
.a 

'I 

DD      <D 

I" 


3    S 


s    i?  I 
I   ll  I 


s5  11  21 


11 

ii 

^1 

I'i 

?" 
"i  ?" 

-IS 

a 

■ii 

li 

ll 

ll 

II 

8^ 

ft 

.t: 

S 

3 

E 

r*  cY 


:  s 


■  3"    (B  S 


3t5 


§1  s 

■s.=i; 


i: 


i    f 


"S  -rji  ^  »  00  <0 


^111* 


:1 

<"  tas  "J 

II  il  I* 


3 


II 


1^  y 


if 


*fe; 


^1 


1       S      a      8       t       I 


a"     3-     T     s- 


i<  3=i  •■;  --I. 

3^  *■?   |2  I* 

=  I-*"  "1 1i 

=  3B    K^     si    . 

i  S-4     .      l-f  : 


.13 
I"  Is 


J    '■  ■ 

ft;      oQ; 

*  I? 
E  "a 
I  S* 

*  2-5 


is!   §1  "i  i^^  23  ."3 


■==c 


i*  ^*  II 


1=^1  I 

*  H  i    i 

la     r    ?    £     a 

""■-•III 


St,    s 


il.sS" 


»*  -r 


!^ 


5      8 


11  i=s 

|s  =°^  s«  -i;  1^ 


i3 

o  -e 


il  S-.  ii  «|  ,^  «i.g 


5 13  IJ 


11  II    §8  ??    5.1    IJ  ^1  JI  11 

ii  1    I*  i"-  !*  r  -fi  ll  r 


,S       .1 


S?      3- 


3      S      ?      S? 


iS 


IE 


■I    ^ 

1  11  l«  IS  -S-^ 
?  s=^  Kd  -3^  si 


^i'  l-S  11  .-i  Ml  Si  -gl.  kZ  I^'  °.?  "s 

i^  I  tj  ii  II I  ^1 II  :*  "^  II 

1  i 


II  I    8P    1    i 

S"         a.  £         i:  a,         S 

Is  ass.?. 

S     S  X     a      &      6 


II 


■?  11  Is  =« 

uc-  iz.  %i  it  lo 

l-i  ri  ri  o-i 

■S*?  -=  2  t 

^  =  3  ■};     g  |i 

.2  £  ft  ,5»     =   - 

■A  ^      ^^   s 

"S  £         £         S 

a  S  &  a 

cE  o      3      e 


a'ti 


81 


f    :? 


55^ 


4C 


CO 


eoH> 

CO 


1^ 


9QK0 


lO 


JC'X 


-<?« 


O 


''♦r 


CD 


lO 


34 


CO 


(N 


o 


QO 


1^ 

CD 


'^ 


.p 


3  «>< 

s  ^ 

CO 

s 

:3 


00 

QO 


e 

£§ 


S 
^ 


C 


CO 
CO 

• 

02 


(N 

00 

CD 

• 

00 

• 

00 

• 

O 

1-4 

• 

o 

CO 

• 

O 
f— 1 

• 

• 

rH 
rH 

CD* 

• 

r-» 

■ 

CO* 

i-H 

<X 

CO 

CD 

• 

• 

<>i 

• 

CO 

t^ 

^ 

0» 

-^ 

a 

Ci 

02 
00 


Si 

o  ^ 

^  52 


CD 

00 


^ 

€ 


CO 
00 


* 


0) 


r^ 


S'^. 


fl8 

03 


cS 


^ 

CcS 

"53 

s 

g 

O 

m 

1 

00 

3 

s 

©  CD 

o   5 

I 

n3 


'S       f§ 


.cq 


cb 


0 
CS 


o 

ca 


3> 


Od 

00 


C5 


O 
Ob 


s^ 

s 


O     te 

OQ     ^ 


S5; 


^ 


00 

g 
c 


OD   !>♦  S   ,    .  <D   .tt 


oo 


«5 

si 


CbS 

CO  **i 


oo   ^ 


c3 


e 


05 
00 


acb 


'&1 

a 

8 

BO 


08 


r 


) 


N   Si 

C8    g 


00 

"o 


•3 

es 
C 


11 


■<  'S. 


=  ■,      -    i-    =^  S^  -•^'^ 
:1  -SI  *3  If  II  |1    .■ 

^    "        I*    11     /    ■§*     ' 


^«   1«i   1"^ 


:t    S^ 


^f  3|    I 

II II  ^"  Si 


.8       I 


1I| 
OS   -Sd; 


5-^   p 


S  5    Si 


41  i*  S|  II  -it.  il  -1^ 
Ji"  |~   s|   J.;;  a^  J- 


m-« 


fecS 


£.     Eh^^ 


o-g 


T  -s  is  I? 


■»    IS    Ka.-    -^    So    ^1  -3^ 

s    ?*?    .'=v-   "it    "^5   -S^  -=l 

i    ss    Sa    Is    ,5^    =is  3i   £-   s.i 

«  a      §*  i^  5f°=    S"  a1  if    i». 

?■  I     ^1  II   »1  -il  ff'^  It  H 

I  I     J      i""  Is  ll  s     1«  1^ 


3*    3-    rf   :: 


■O  ^  -r 


--  -^  >0 


fj  f ^-  1=1 


:fe  i 


■■S,    ai5 


■S?  J'S   r^: 

S^    ^=C    ^K 


Stt   S-s"  JO  i==  ».§   84    i.-t. 


•I*  -I 

i    I 
a    s 


nil    118  i<  I 
1'^  I   11 1    I    f 

6     a     o     o     (3     i 


o;  <o 


8     S 


•^'S'? 


|2   sill' 


P  ^-     S  as 


.  :  ".   ^.  S  ill   =»  ■s-i  o«   .»•■ 

si    1      si     $1  1    ^t  si  «|  11  5|  ^1 

iili  i|  I  1 1  r-i*ri  I 


+      + 
5f    .= 


I  ;".  «i  -3      s  Si  s"  13 

1   M^  I's.  ii   I?*    SE    Is    It; 


is     =•=»      -  -     '' 

is   s      &"•  -SI 


i?    §  ^ 


J-^i 


-niig,  -iJ. 
unga.  33. 

ili  Oirafle,  47. 

jli  Wild  Au.  11. 

lish  Draught  Oattla,  li'i. 

linh  FighUng  Bull,  16. 

.led  Deer,  55. 

.ngbiicli.  37. 

nbok,  -JS. 


«.Xt. 


dtt.  64. 


:pirida,  4. 


'     Taurolragvt,  34. 
Tagaim.  63. 
TetriKenit,  4."i. 
Tlnkwin,  r>6. 
Thisn  Stun  Ibei,  28. 
Tbian  Shan  Wapiti,  Kt. 
Tborold's  Dper,  53. 
Thnroiishbred  Honea,  !I 
Tiang,  46. 
Tibetan  Argnli.  24. 
Tragrl«phHi,  32. 
Tragalida,  62. 
TragutiHa,  62. 
Traaaluf,  62. 
Tmine,  17. 
Tufted  Deer,  56. 
Ture,  aft 

Turkeston  Wapiti,  53. 
Tylopodti,  00. 


I   t>Tidn  Kob.  44. 
Urial,  25. 

U'VlraguA,  30. 


1   Wallochian  Sheep,  21. 
I   WhIWs  GaieUe,  38, 

Wnpili.  53. 

Wart-Hon,  66. 

Waterbuck,  53. 

Waler-DMr,  57. 

Wbire  BigborD.  22. 

Wbite^red  Eob,  43. 

White  Rhinoeero*,  8. 

White-tailed  Deer,  58. 
I    Wbite-Uiled  Onii,  46. 

Wild  Boar,  6J. 

WildebeoiU,  46. 
I    Wild  Goat,  27. 

Wild  Oien,  14,  15. 

Xfiitlajihui,  58. 
Val,  l^. 


GUIDE 

TO  THE 
OF  THE 

HORSE    FAMILY 

(EQUID^) 

EXHIBITED  IN 

THE  DEFABTHENT  OF  ZOOLOGT, 
BRITISH    MUSEUM    (NATURAL    HISTORY), 

CBOMWELL    HOAD,    LONDOIf,    B-W- 
ILLUSTRATED  BY  2S  RQURES. 


LONDON : 
PBISTED  BY  ORDER  OF  THE  TRUSTEES  OF  THE  BRITISH  MDSBtJM. 


All  rights  rtierved. 


[fB    rRAHCIt. 


PREFACE 


Owing  to  the  great  interest  attaching  to  the  Horse  and  its. 
relatives  (alike  from  the  point  of  view  of  the  naturalist^  the 
breeder^  and  the  sportsman)  it  has  been  decided  to  issue  a 
special  Guide-Book  to  the  specimens  of  this  gi'oup  exhibited 
in  the  public  Galleries  of  the  Zoological  Department  of  the 
Museum. 

It  is  hoped  that  the  following  pages  will  not  only  tend  to 
stimulate  this  interest^  but  that  thev  will  also  lead  to  the 
presentation  of  *' record"  specimens  for  preservation  in  the 
National  Collection.  In  the  case  of  skeletons  of  celebrated 
thoroughbreds^  Arabs^  and  other  breeds,  their  true  interest  can 
only  be  fully  appreciated  when  they  are  brought  together  in 
a  large  series.  It  is  only  in  a  great  public  museum  that  the 
proper  care  and  preservation  of  such  specimens  can  be  assured. 

The  present  Guide-Book  is  the  work  of  Mr.  R.  Lydekker. 

E.  RAY  LANKESTER, 

Director^ 

BniriSH  MusBUM  (Natural  Histohy). 
October,  1907. 
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Thtii 


Altbodoh  frequently  employed  in  toology  in  a  wide 
sense,  to  indicate  all  the  members  of  tbe  family 
"""■  Eguida,  both  living  and  extinct^  the  term  "Horse" 
properly  denotes  only  tbe  well-known  domesticated  animal  Egiau 
caballtu  and  its  half-wild  or  wild  representatives.  Since,  more- 
over, the  Latin  name  was  given  by  tbe  Swedish  naturalist  Linnsus, 
it  seems  necessary  to  regard  the  domesticated  Horses  of  Scandinavia 
as  the  typical  representatives  of  the  species. 

In  these  pages  the  term  Horse  is  mainly  used  in  the  more 
restricted  sense. 

Differeut  views  are  entertained  with  regard  to  the  limitations  of 
the  family  Eqtddte,  some  naturalists  including  iu  it  all  the  extinct 
animals  belonging  to  the  same  line  of  descent,  or  "phylum," 
while  others  restrict  it  to  those  more  or  less  nearly  related  to  the 
living  species. 

_      g  In  the  latter  sense  tbe  EguidtS  are  characterized  by 

tbe  tall  prismatic  crowns  and  complex  structure  of 
rUUj.  jjjgjj  cheek-teeth,  in  which  all  the  hollows  and  valleys 
formed  by  the  infoldings  of  enamel  are  filled  by  cement,  so  as  to 
form  a  grinding  surface  of  a  perfect  type.  Another  feature  is  the 
presence  of  an  infolding  of  the  enamel  in  the  summita  of  tbe 
incisors,  thus  producing  what  is  called  the  "  mark."     In  the  skull 


p.  lb"' 


grinding-face  of  the  tooth  always  keepa  at  the  same  level,  the 
gradual  wear  of  the  superficial  parts  being  compensated  by  the 
pushing  outwards  of  the  whole  tooth  id  its  socket  until,  as  may 
be  seen  in  the  older  specimens,  nothing  but  the  root  is  left. 

The  permanent  teeth  are  preceded  by  a  temporary  or  deciduous 
set  of  "  milk-teeth  "  [d.i.,  d.m.,  &c.) ;  in  which  there  are  as  many 
incisors  as  in  the  permanent  set,  although  there  are  only  three 
cheek-teeth  on  each  side  above  and  below ;  these  milk-molars 
being  replaced  by  the  last  three  permanent  premolars.  The 
eruption,  or  cutting  through  the  gums,  of  the  deciduous  teeth 
commences  at  about  the  time  of  birth,  and  is  completed  before 
the  end  of  the  first  year,  when  the  young  animal  has  its  full  set; 
the  upper  teeth,  as  a  rule,  appearing  somewhat  earlier  than  those 
of  the  lower  jaw.  The  first  teeth  to  appear  are  the  central  incisors 
and  the  molars ;  between  the  first  and  second  months  the  second 
incisor  appears,  and  tinally  (at  about  nine  months)  the  third 
(corner)  incisor,  which  completes  the  mi  Ik -dentition.  Of  the 
permanent  teeth,  the  first  molar  appears  about  the  end  of  the  first 
year,  followed  by  the  second  molar  before  the  end  of  the  second 
year ;  these  teeth  being  thus  in  place  before  any  of  the  milk-teeth 
have  been  shed.  At  about  two  and  a  half  years  the  second  and 
third  premolars  replace  their  predecessors ;  and  between  two-and- 
a-faalf  and  three  years  the  first  permanent  incisor  appears.  At 
three-and-a-balf  to  four  years  the  fourth  premolar,  the  third  true 
molar,  and  the  second  incisor  have  appeared ;  while  at  four-and.a- 
balf  to  five  years  the  third  (corner)  incisor  and  the  canine  have 
cut  the  gum,  thus  completing  the  permanent  dentition.  Up  to 
this  period  the  age  of  the  horse  is  clearly  shown  by  the  condition 
of  its  teeth,  and  for  some  years  longer  indications  can  be  obtained 
from  the  wear  of  the  incisors,  though  this  depends  to  a  considerable 
extent  upon  the  hardness  of  the  food  and  other  accidental 
circumstances. 

In  the  specimens  exhibited  the  side  view  of  the  teetb  of  the 
ri^bt  aide,  and  the  grinding-surface  of  the  teetb  of  the  left  side 
are  shown. 

The  series  of  skulls  exhibited  comprises  specimens  ranging  in 
age  from  the  unborn  colt  to  a  horse  of  36  years. 


1  ' '■' 


SKKLKTOK  op  FOIIK-FKKT  OF  K^n^■|  T  I'OJIK-FII  X.VKJW  OP  THS  liollSK  : 

A.  7fj/vncv,Mmuwi  (No.  N,II.  (i-i);  ](.   .U^W<yvw«  (Nu.  N.  ]l.  .)7)i    ('..!/,•- jr,*i? 
j.r,  I'rutohipimt  (No.  X.  H.  57j  ;    D.  }lij,/jano„  (No.  N.  H.  44). 
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the  lateral  toea  being  represented  only  by  the  so-called  "  splint- 
bones"  (fig.  7). 

Remains  of  Horses  indistinguishable  from  some  of  the  various 
forms  of  the  existing  species  occur  in  the  Bnpcr6cial  deposits  of 
Europe  and  Asia,  in  company  with  those  of  the  Mammoth,  At  a 
aomewhat  earlier  epoch  (Pliocene)  occur  Horses,  such  as  E.  steitonis 
of  Europe  and  E.  sivalensis  of  India,  in  which  the  head  is 
relatively  larger,  the  feet  are  somewhat  smaller,  the  splint-hones 
more  developed,  and  the  skull  shows  traces  of  a  depression  in 
front  of  the  eye.  The  American  Plioh^jptts  is  smaller,  with 
shorter  cheek-teeth.  Still  earlier  (Miocene)  is  found  in  America 
a  Horse  known  as  Merychippus  or  Protohippus  in  which  the 
splint-bones  are  fully  developed  and  terminate  inferiorly  in  small, 
although  perfect,  toes.  In  the  early  Pliocene  Hipparion,  or 
three-toed  Horse,  the  lateral  toes  are  still  larger,  while  the  crowns 
of  the  cheek-teeth  are  lower,  and  the  skull  is  shorter  and  shows  a 
large  depression  in  front  of  the  eye.  In  this  animal  the  crowns  of 
the  cheek-teeth  are  still  tall  and  have  their  hollows  filled  with 
cement  (fig.  6,  E),  and  there  must  consequently  he  some  unknown 
forms  connecting  it  with  the  Miocene  Anchitherivm,  in  which  the 
crowns  of  these  teeth  are  quite  short,  and  have  their  hollows  free 
from  cement.  Hipparion  is  generally  regarded  as  off  the  direct 
ancestral  line. 

This  type  is  common  to  Europe,  Asia,  and  North  America ;  but 
Mr.  J.  W.  Gidley,  in  the  Bulletin  of  the  American  Museum,  has 
come  to  the  conclusion  that  the  New  World  Hipparions  are 
generically  distinct,  and  proposes  that  they  should  be  known  as 
Neohipparion.  They  differ  from  the  Old  World  forms  by  certain 
details  of  tooth- structure,  as  well  as  by  their  more  slender  limbs, 
in  which  it  seems  that  the  lateral  toes  are  relatively  smaller. 
Finally,  they  are  of  Miocene,  instead  of  Pliocene,  age. 

Nearly  allied  to  Anchitherium  is  the  Oligocene  genus  Meaokippus, 
the  species  of  winch  are  smaller  than  the  typical  representative  of 
the  former.  In  these  animals  the  socket  of  the  eye  is  open  behind, 
the  gap  between  the  canine  and  cheek-teeth  is  comparatively 
short,  the  lateral  toes  are  functional,  and  there  is  even  a  suggestion 
of  a  fourth  toe  in  the  fore-foot  {fig.  2,  B).  This  digit  is  fully 
developed  in  the  fore-foot  (tig.  2,  A)  of  Hyracotheriwn,  a  Lower 
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[ammal  not  larger  than  a  Fox,  in  which  the  lateral  digite  (J  I 
are  relatively  as  Urge  aB  in  the  Tapir,  while  all  the  bone)  I 
et  are  proportionately  shorter  than  in  the  Horse,  and  ill 
its  of  each  toe  probably  touched  the  ground.  Specie! 
ate  between  Mesohippua  and  Hyracotherium  have  beet 
lagiolophus  and  Orohippus.     Farther  it  is  not  at  preseni 

0  carry  the  ancestry  of  the  Horse,  but  there  ia  little  doubi 
acotherium  ia  descended  from  a  still  earlier  five-toed 
with  a  simpler  type  of  cheek-teeth,  and  much  shorter 
9.    This  hypothetical  animal  doubtless  walked  on  the  whole 

foot  (plantigrade  progression)  instead  of  on  the  tips  of 
and  was  probably  nearly  related  to  the  creature  known 
codus,  a  cast  of  the  skeleton  of  which  is  exhibited  n 
ry  of  Fossil  Mammals.  For  further  details  concerniD^ 
t  allies  of  the  Horse  see  'A  Guide  to  the  Fossil  Mammals 

1  in  the  Department  of  Geology  and  Palseontology  '. 

.  The  superficial   (Pleistocene)   deposits  of  Soulb 

America — more  especially  those  of  the  province  ot 

"     Buenos  Aires — -have  yielded  remains  of  two  veij 

le  equine  animals,  Hippidium  neogtrum  and  OnoAippidium 

Of  the  former  the  model*  of  a  nearly  entire  skeleton 

fig.  3)  is  exhibited,  while  the  latter  is  represented  by  a 

le  skull  (N.H.  17).     In   both  genera  the  cheek-tcetl] 

oned  later)  have  shorter  crowns  and  differ  in  several 

structure  from  those  of  modem  Horses.     As  mounted, 

on  stands  4  ft.  1  in.,  or  I2J  hands,  at  the  withers,  while 

measures   23^  in.  in   total   length.      In    an    average 

horse-skeleton,  standing  4  ft.  9i  in.,  or  14  hands  IJ  iO' 
onlder,  the  skull-length  is  about  23|  iu.,  or  practically 

as  in  the  much  smaller  Hippidium.  Although  these 
ents  suffice  to  show  how  disproportionately  large  is  tiie 
the  Hippidium,  they  by  no  means  indicate  the  chief 
ea  of  that  animal.  Comparison  of  the  skull  of  tbe 
th  that  of  an  ordinary  Horse  shows  a  most  remarkable 

in  the  structure  of  the  nasal  region  of  the  two  specie*- 
dinary  Horse  the  nasal  bones  are  separated  from  tlie 
r  upper  jaw-bones,  of  either  side  by  a  slit  of  only  sonw 

iginal  of  this  model  has  been  made  the  type  of  a  second  spe<^i 
slight  grounds. 


I 
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Skvm.  np  Oaokippidium  mvnizi.    (Fiom  tlie  inod^'l  in  the  Murpudi. 
No.  N.  H.  17).    pf,  pvi'orlnlnl  fossA,  or  depression.     About  \  nut.  si/p. 


Skull  op  a  small  S.  American  Dkkti,  Pudmi  puilu  fXo.  N.  H.  17),  to  shoiv  th-- 
iri'nrhilul  fosss,  or  dpprei-^on  (pf.j,  which  contniiis  n  <r!nnd.     J  nat.  rize. 
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three  or  four  inches  in  length.  In  Hipptdtum  (as  in  Onoh^- 
pidium,  fig.  4),  on  the  other  hand,  these  slits  are  ahout  10^  in. 
long,  while  the  nasal  bones  themselves  are  proportionately  long 
and  slender.  This  clearly  Indicates  that  these  extinct  American 
Horses  had  extremely  elongated  noses,  not  improbably  forming  a 
kind  of  short  trunk  comparable  to  that  of  the  Saiga  Antelope, 

In  that  animal,  as  well  as  in  its  relative  the  Chiru  Antelope  of 
Tibet,  the  increased  size  of  the  nasal  chamber  has  been  brought 
about  by  a  shortening  instead  of  an  elongation  of  the  nasal  bones, 
but  it  is  probable  that  in  these  tvro  Antelopes  and  in  the  Hipptd- 
tum the  purpose  of  the  modification  ia  the  same.  It  has  been 
generally  supposed  that  in  the  case  of  the  Chiru  the  large  size  of 
the  nasal  chamber  is  an  adaptation  to  the  respiratory  needs  of  aa 
animal  living  at  a  very  high  elevation.  In  the  case  of  the  Saiga 
such  an  explanation  would,  however,  obviously  not  hold  good; 
and  the  real  explanation  in  all  three  cases  may  perhaps  be  found 
in  a  special  adaptation  to  a  desert  life,  the  long  nose  serving  as  a 
filter  to  prevent  particles  of  sand  reaching  the  organ  of  smell. 

As  regards  the  rest  of  its  skeleton,  Hippidium  is  remarkable  for 
its  short  and  stout  limbs;  this  being  chiefly  due  to  the  excessive 
shortness  of  the  cannon-bones,  which  are  also  unusually  wide, 
with  very  stout  splint-bones.  Each  limb  terminates  in  a  single 
toe.  These  short  limbs,  coupled  with  the  huge  unwieldy  head, 
indicate  that  Hippidium  had  less  speed  than  ordinary  ponies. 
There  are  only  five  lumbar,  or  ribless  trunk,  vertebrae,  as  in  the 
Arabian  Horse. 

Two  other  points  of  interest  in  connection  with  these  peculiar 
equine  animals  deserve  brief  reference.  From  the  conformation 
of  the  bones  of  the  nasal  region  it  seems  certain  that  neither 
Hippidium  or  Onohippidium  can  he  derivatives  from  the  genus 
Equua,  while  it  is  still  more  evident  that  Equut  cannot  be 
descended  from  Hippidium.  Consequently,  the  reduction  of  the 
digits  from  three  in  the  ancestral  Horses  to  a  single  one  on  each 
foot  has  taken  place  independently  in  the  two  genera.  The  second 
point  is  that  if  the  wild  Horses  alleged  to  have  been  seen  by  Cabot 
in  Argentina  in  the  year  1530  really  were,  as  some  suppose, 
indigenous,  they  must  have  been  either  Hippidium  or  Onohippiditan, 
and  not  Horses  of  the  Old  World  type.  With  the  evidence 
afforded  by^the  skins  of  the  Patagonian  Ground-Sloth  as  to  the 
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y  late  date  to  which  that  species  survived,  tbere  is  no 
why  Hi/'pidiitm  and  Onohippidium  should  not  hare 

Cabot's  time,  especially  as  their  hoofs  have  been 
nparativel;  fresh  condition  alongside  the  remains  of 
Sloth. 

skull  of  Hippidium  shows  uo  marked  depressioa  in 

eye-socket,  that  of  Onohippidium  (6g.  4)  has  an 
it  in  this  position,  with  a  smaller  and  partially 
:  in  front. 

In  the  same  case  with  the  skull  of  Onohippidium 
are  exhibited  a  few  specimens  (N.H.  S4)   illus- 

'  trating  the  structural  differences  in  the  upper 
of  some  of  the  later  members  of  the  Equida,  and  also 

difference  between  an  unworn  and  a  worn  molar  of 
lus.    The  specimen  marked  A  (6g.  6,  A)  is  an  untrorn 

of  the  latter  species,  with   the   infoldings  of   the 
ret  filled  with  the  cement,  which  is  developed  later. 
)  shows  the  condition  of  a  similar  tooth  which  has 
ime  in  use.     The  summits  of  the  columns  coloured 
ve  been  worn  away  in  D  so  as  to  expose  the  dentine 
]  forming  the  interior  of  the  tooth ;    the  infoldings 
1,  of  which  the  central  ones  are  converted  into  islets, 
vith  cement  (blue).     The  enamel,  forn 
face   of   the    tooth,   is   left   of   the 
{fig.  6,  C)  is  a  half-worn  tooth  of  the  al 
th    American    Hippidium,    in    which 
d  posterior  pillars)  on  the  lower  bord 
ce  than  in  Equus ;  the  whole  crown  of 
Specimens  B  and  E  are  respectively  si 
;th  (fig.  6,  B  &  K)  of  the  Enropean  Thret. 
;  anterior  pillar   (u)  is  isolated  from 

indicating  that  the  genus  is  off  thi 
he  modern  representatives  of  the  Hors 
Although  it  is  unnecessary  to  disci 
structure  of  the  Equida,  it  is  important  to  mentiou 
that    al)    members    of   the   Horse   tribe    have    a 
of  hardened  skin  on  the  inner  side  of  the  fore-leg, 
le  distance  above  the   carpus,  or  "knee."     In  the 
jilar  but  smaller  callosity,  or  "chestnut"  generally 
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occurs  ou  the  inner  side  of  the  hind-limb  some  distance  below  the 
tarsus,  or  hock  (fig.  8).  This  hind-callosity  is  absent  in  certain 
ponies  from  Iceland  and  the  Hebrides  as  well  as,  it  is  reported,  in 
some  horses  from  North  Africa;  and  is  always  wanting  in  the  Ass, 
the  Zebras,  and  all  other  members  of  the  family.  The  front  callosity 
is  more  warty  in  the  Horse  than  in  any  other  species  of  the  family. 

These  structures  are  evidently  of  the  type  commonly  called 
rudimentary,  that  is  to  say,  they  are  the  decadent  remnants  of 
organs  once  functional.  They  have  been  regarded  as  representing 
glands.  Important  evidence  in  favour  of  this  view  is  the  fact 
that  when  cut  the  callosities  yield  a  fluid  which  will  attract  other 
horses,  and  will  likewise  cause  dogs  to  keep  quiet  when  the 
premises  of  their  masters  are  invaded ;  such  a  fluid  being  almost 
certainly  derived  from  an  ancestral  scent-gland. 

Specimens  of  the  legs  of  the  Horse  (N.H.  71,  72),  Ass  (N.H.  89,  f 

70),  and  Zebra  (N.H.  88)  are  exhibited  in  the  large  case  in  the  ^ 

central  archway  on  the  north  side  of  the  hall  to  illustrate  these  [ 

remarkable  structures.  Near  by  are  shown  in  spirit  portions  of 
the  hind-legs  of  two  unborn  colts  (N.H.  96,  98  a)  in  order  to 
demonstrate  that  the  position  of  the  calosity  (fig.  9)  is  the  same  as 
in  the  adult,  and  thus  to  refute  the  suggestion  that  these  structures 
represent  one  of  the  foot-pads  of  less  specialized  Mammals. 

In  the  same  case  are  displayed  specimens  of  the  limbs  of  Deer 
with  glands  situated  in   positions  not  very  dissimilar  to  those  i 

occupied  by  the  callosities  of  the  Horse.  ! 

In  old   veterinary   books  the  callosities,  which  were  supposed  [ 

to   be   due   to   disease,  are   called   sallenders   (from   the  French 
Solandre),  or  mallenders.     They  are  sometimes  called  "castors. 
The  true  representative  of  a  foot-pad  is  the  *'  ergot, 
'         or  small  homy  knob  projecting  from  the  hind  surface  of 
the  fetlock  of  the  Horse.     A  specimen  (N.H.  93,  fig*  10)  showing 
this  is  displayed  in  the  same  case,  where  the  foot  of  a  Tapir  j 

(N.H.  94,  fig.  11,  A)  and  another  of  a  Dog  (N.H.  96,  fig.  11,  B)  \ . 

are  also  exhibited,  in   order  to  show  the  correspondence  or  the  j  ■ 

central  pad  with  the  Horse's  ergot.  1 1 

"H       il     ^^  ^^^®  place  certain  interesting  abnormalities  which 
„     occasionally  make  their  appearance  in  Horses  may  be 
conveniently  noticed.     The  most   remarkably  of  these 
are  connected  with  the  skull.     The  specimens  exhibited  include 
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Snglish  Horse  (N.H.  4S)  preaeoted  bv 
,  showing  rudimeots  of  a  pair  of  boms  on 
ree  other  speclmeus  of  the  same  type,  one  » 
f  the  skull  of  an  ordinary  English  Hont 
be  pair  of  rudimentaiy  horna  in  precisely  the 
the  first  specimen,  but  of  somewhat  larger 

arc  models  of  the  foreheada  of  Thorough- 
),  each  showing  a  pair  of  similar  horns, 
'eceding  specimens.  These  are  important  is 
ikin  extends  uniformly  over  the  horn- like 
f  trace  of  a  dermal  horn ;  the  same  condition 
]e  other  two  examples.  The  significance  of 
ths  is  at  present  inexplicable,  seeing  that 

Horstia,  or  even  of  the  collateral  branches  of 
e  homed  animals.  Thin  makes  it  the  more 
nd  why  the  projections  in  all  the  four 
rrred  to  should  be  so  similar  in  form  aod 

Dnormalities  to  be  mentioned  are  connected 
x>t-bones  of  Shire  Horses,  as  represented  in 

"Blaisdon  Conqueror,"  formerly  owned  bj 
i  of  two  other  Horses  of  the  same  breed 
'  by  Lord  Wantage  and  Lady  Wantage.  In 
ince  Heiwy,"  presented  by  Lady  Wantage, 

limbs  on  the  left  aide  (N.H.  31}  have  been 
th  the  front  and  hind  cannon-bonea  (fig.  7] 
o  lateral  splint-bones  (the  metapodials  of 
illy  large  and  stout.  In  place  of  terminating, 
iiorses,  about  two-thirds  down  the  shaft  of 
ivcu  less,  in  thin  narrow  slips,  they  exteod 
!ngth  of  the  latter,  where  they  end  in  lai^ 
iclined  markedly  outwards.  Although  these 
are  immovably  welded  to  the  splint-bones, 

as  to  indicate  that  they  represent  distinct 
f  two  or  three  pieces  each  ;  and  there  can  be 
really  coiTespoud  to  the  lateral  toe-bocies 
xtinct  Hipparion.      In  other  words.  Lady 

be  said  to  be  a  veritable  three-toed  Horse, 
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in  which  the  bones  of  the  rudimentary  lateral  toes  were  buried  in 
the  skin  and  welded  together.  It  is  noticeable  that^  in  both  the 
fore  and  hind  foot,  the  outer  rudimentary  toe-bones  are  much 
more  developed  on  the  left  than  on  the  opposite  side. 

If  this  were  all^  it  might  be  considered  that  the  Shire  "  Prince 
Henry '^  was  merely  a  solitary  instance  of  reversion  towards  the 
ancestral  type  in  foot-structure^  and^  although  even  this  would  be 
a  matter  of  considerable  interest^  yet  it  would  have  little  or  no 
special  bearing  on  the  ancestry  of  the  breed  in  general.  Since^ 
however,  the  cannon-bones  of  '^Blaisdon  Conqueror  ^^  also  display 
an  equally  large  development  of  the  splint-bones,  which  show 
traces  at  their  lower  ends  of  distinct  vestiges  of  the  toe-bones, 
although  by  no  means  in  so  pronounced  a  degree  as  in  *'  Prince  . 

Henry/'  the  peculiarity  seems  to  be  more  deeply  seated.     It  is  ! 

true,  indeed,  that  in  the  case  of  the  feet  (N.H.  11,  78)  and  limb- 
bones  (N.H.  78>  80)  of  a  Shire  colt  presented  by  Lord  Wantage,  ^ 
it  has  to  be  admitted  that  these  are  abnormal  and  more  or  less 
malformed;  yet,  the  fact  remains  that  they  show  not  only  traces, 
but  a  relatively  high  degree  of  development  of  the  lateral  toes,  of 
which  the  constituent  bones  are  separate,  while  the  terminal  one 
on  one  side  of  each  limb  has  a  hoof  of  its  own.  The  reversion  to 
the  ancestral  type  is  thus  very  strong.  In  both  feet  of  this  colt 
the  lateral  (2nd  and  4th)  metacarpal  bones  (usually  represented 
only  by  the  so-called  splint-bones)  are  complete,  though  varying 
in  size,  and  carry  one  toe-bone  each. 

Although  this  abnormal  specimen  was  selected  and  presented  to 
the  museum  on  account  of  its  peculiarities,  yet,  after  making 
allowance  for  this,  there  is  the  remarkable  fact  that  three  skeletons 
of  Shire  Horses  exhibit  more  or  less  strongly  developed  rudiments 
of  the  lateral  toes  of  the  extinct  three- toed  Hipparion.  The 
obvious  inference  is  that  this  is  a  characteristic  of  the  breed.  ! 

To  confirm  or  disprove  this  idea  requires,  however,  the  limb- 
bones  of  a  considerable  series  of  pedigree  Shires.  Of  special  value 
would  be  the  limb-bones  of  very  young  colts,  in  which  the 
rudimentary  toe-bones  might  be  separate  and  more  fully  developed 
than  in  the  adult.  As  matters  already  stand,  a  further  inference 
may,  however,  be  drawn  from  these  rudimentary  toes  in  the  Shire  r 

Horse.      As  already  stated,  in   many   Horses   the   splint-bones 
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touches  the  ground;  the  cleft  being  narrow  and  deep.  A  still 
greater  development  of  the  hind  part  of  the  frog  occurs  in  the  Ass 
(J5.  asinus).  In  the  extinct  South  American  Onohippidium  the 
frog  is  somewhat  intermediate  between  the  Horse  and  the  Ass 
type^  being  grooved  and  not  projecting  behind  the  case  of  the 
hoof^  but  being  of  considerable  breadth  and  thickness.  In  the 
Bonte-Quagga  or  BurchelPs  Zebra  {Equus  burchelli)  of  South 
and  Eastern  Africa  the  medium-sized  and  slightly  cleft  frog  is 
deeply  sunk  in  the  huof,  behind  which  it  projects  to  a  small 
degree;  not  touching  the  ground,  except  when  the  hoof  is 
much  worn. 

ChftracbritUcS     Coming  to  the  characteristics  of  the  Horse  itself, 
of  till  &8   typified    by   the    domesticated    Scandinavian 

RsrSI.  breed,  the   species   is   distinguished   by  the   tail 

being  abundantly  covered  with  long  hair  up  to  the  root  and  the 
general  presence  of  bare  callosities  or,  "  chestnuts/'  on  the  inner 
side  of  both  pairs  of  limbs.  The  mane,  which  has  a  forelock  on 
the  forehead,  is  long  and  pendant,  the  ears  are  relatively  short, 
the  head  small,  the  limbs  long,  and  the  hoofs  large  and  broad, 
especially  the  front  pair,  which  considerably  exceed  the  hind  ones 
in  this  respect.  Normally  there  are  no  distinct  colour-markings ; 
although  dark  bars  are  not  unfrequently  seen  on  the  legs,  and 
more  rarely  on  the  shoulders,  of  dun-coloured  individuals. 

This  definition  requires,  however,  some  amount  of  modification 
when  the  wild  representatives  of  the  species  are  taken  into  con- 
sideration. The  following  main  types  or  races  of  the  Horse  may 
be  recognized,  of  which  the  first  is  : — 

The  Cave  Horse,  Equus  cabaltus  spelaus,  a  race  typified 
by  bones  and  teeth  from  the  cavern  of  Bruniquel,  Tarn- 
HOrSt.  et-6aronne,  France,  described  by  Sir  R.  Owen  in  the 
Philosophical  Transactions  of  the  Royal  Society  for  1869,  and 
exhibited  in  the  Geological  Department.  It  was  then  supposed  to 
indicate  an  animal  of  about  13^  hands  in  height,  but  the  relatively 
large  size  of  the  cheek-teeth  of  the  next  race  indicates  that  it 
was  probably  much  smaller.  Prehistoric  sketches  from  the  Cave 
of  La  Madelaine,  in  the  Dordogne,  south  of  France  (fig.  12), 
show  that  this  race  was  practically  identical  with  the  living 
Wild   Horse  of    Mongolia,   having    the    same    relatively   large 


Thk  Monqouan  Wild  HonsK. 
(From  the  female  epucinien  presented  by  the  Duke  uf  Bedford  } 


The  Dahlky  Ahahias. 
uiifriiial  picture  at  Aldby  I'ark,  Vurb. 
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but  little  smaller  than  that  of  the  female  skull  of  the  Mongolian 
Wild  Horse.  In  the  Dartmoor  Pony  the  length  of  the  tooth-row 
is  only  5|  inches. 

In  addition  to  the  length  of  its  facial  portion^  the  skull  of  the 
Wild  Horse  here  exhibited  (N.H.  \t,  fig.  13)  is  characterised  by  the 
absence  of  any  distinct  vestige  of  a  depression  in  front  of  the  eye- 
socket^  and  by  the  slight  extent  to  which  the  face  is  bent  down  on 
the  basi-cranial  axis^  so  that  a  continuation  of  the  line  of  the  latter 
will  cut  the  face  above  the  aperture  of  the  nose-cavity  *. 

In  some  instances  there  are  indistinct  transverse  barrings  on  the 
legs,  and  there  may  be  faint  indications  of  a  shoulder-stripe. 

In  its  typical  form  the  Wild  Horse  appears  to  be  restricted  to 
the  Gobi  Desert  and  perhaps  some  of  the  neighbouring  districts ; 
but  the  Wild  Horses  formerly  inhabiting  the  Kirghiz  Steppea 
and  known  as  Tarpan,  were  evidently  near  akin.  They  were 
probably,  however,  crossed  to  a  greater  or  less  degree  with  escaped 
domesticated  Horses ;  and  the  few  skins  which  have  been 
preserved  show  decisive  evidence  of  mixed  blood  in  their  mouse-^ 
coloured  coats,  such  a  tint  among  Horses  being  a  sure  indication 
of  cross-breeding.  In  the  early  part  of  last  century,  when 
Tarpan  were  still  numerous  on  the  Kirghiz  Steppes,  the  Taters 
asserted  that  the  pure  breed  was  to  be  met  with  only  to  the  far 
eastward,  in  Central  Asia — that  is  to  say  the  Gobi  Desert ;  and 
it  accordingly  seems  probable  that  the  Mongolian  Wild  Horse 
itself  ought  properly  to  be  called  Tarpan,  or,  in  the  plural, 
Tarpani. 

A  small  Horse  living  in  London  in  the  early  part  of  last 
century  and  stated  to  have  come  from  the  heart  of  China  was 
named  Asinus  equuleus  by  Colonel  Hamilton  Smith.  If,  as 
seems  possible,  this  animal  was  a  true  Wild  Horse,  the  name 
equuleus,  as  the  earlier,  should  replace  przevalskiu 

*  Prof.  J.  C.  Ewart,  Tram.  Roy.  Soc.  Edinburgh,  vol.  xlv,  1907,  p.  555,. 
and  Quarterly  Iteview,  April  1907,  p.  647,  has  made  the  Mongolian  Wild 
Horse  the  type  of  a  so-called  "  Steppe-group  *'  characterised  by  the  marked 
deflection  of  the  facial  portion  of  the  skull  as  compared  with  the  basal  axis. 
No  such  feature  is,  however,  presented  by  any  of  the  skulls  of  this  race  in 
the  Museum  Collection,  although  it  is  apparent  to  some  extent  in  the  on& 
figured  in  the  fir:$t  of  the  two  memoirs  mentioned. 
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;imen  of  &  female  of  the  Wild  Mongolian  Hnij 
I  IB  exhibited  io  the  Lower  Mamtiial  Gillm,i 
f  a  young  Btallion  ia  iustalled  in  the  North  Hil,| 
ves  of  the  skull  of  the  mare  are  also  iboto.  ' 
[Tghiz  Tarpan  lacked  the  hind  chettnntj  ('ix^l 
Wild  Mongolian  HOree)  ;  and  these  eirueliiMi 
istantly  lacking  in  a  breed  of  buirII  Honei*! 
rom  Connemara,  the  Outer  Hebridesj  Icelii4, 
Western  Norway.  For  this  breed  the  omti 
eltic  Horse  {Equua  caballu*  celticai)  huWi 
ace  it  has  also  been  regarded  as  nearly  re))!'' 
irpan  *,  it  seema  doubtful  whether  it  is  «oni! 
m  from  E.  c.  przevalskii.  The  Celtic  Pooj, 
it  is  called  in  Norway,  has  been  described  ■ 

olour  is  pale  buff,  but  may  be  niouse-grey,v 
mane  is  light-coloured  externally,  with  a  eeeXi 
the  tail  is  also  light-coloured  with  a  ceriic 
ck  hairs.  The  winter  coat  is  Tery  rough  >i' 
rge  forelock  and  tuft  of  hair  under  the  loic 
hy  hair  at  the  root  of  the  tail.  The  forehead -^ 
;ial  portion  of  the  head  relatively  short ;  M 
rely  slender  and  the  hoofs  small.  The  absat 
has  been  already  noted.  Another  feature  »  H' 
sence  of  the  canine  teeth,  or  tusks,  of  tbi 
d  Ponies,  when  young,  exhibit  the  same  liten 
lair  at  the  root  of  the  tail, 
ether  the  Celtic  Pony  is  a  separate  race  or  meiel 
nodified  and  domesticated  Tarpan,  there  n 
no  question  that  the  dun  type,  as  typified  b 
iin  Pony,  is  a  distinct  race.  As  no  particali 
^d  in  the  original  Linnean  description  of  il 
us  caballiis  as  the  type  of  the  species,  it  \bi 
sable  to  regard  the  Dun  Pony  of  Norway  in  lb 
ict  that  it  has  been  attempted  to  give  this  positi< 

SioNi'an   Miscfl/aneoiin    Collectumt,   toI,    xKiii,  p.  * 
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to  the  Arab*.     If  this  be  admitted  the  Dua  Pony  should  be 
called  Eqttus  caballus  typicus. 

These  Ponies  are  evidently  related  to  the  Wild  Mongolian 
Horse^  bat  have  a  fuller  development  of  the  mane  and  tail,  which 
are  wholly  blacky  although  specioiens  may  occasionally  be  seen 
in  England  in  which  the  hairs  on  the  root  of  the  tail  are  shorter 
than  usual.  In  some  cases  there  is  a  dark  stripe  down  the  back 
and  traces  of  barring  on  the  legs.  The  facial  portion  of  the  head 
is  longer^  and  the  hoofs  are  relatively  larger  than  in  the  Celtic 
Pony. 

This  breed  may  be  regarded  as  probably  derived  from  the 
Wild  Mongolian  Horse^  and  likewise  as  the  main  ancestral  stock 
of  the  ordinary  domesticated  Horses  of  North-western  Europe. 
In  the  skulls  of  ordinary  domesticated  Horses  the  cheek-teeth  are^ 
both  absolutely  and  proportionately^  much  smaller  than  in  the 
Wild  Horse.  When  Arab  blood  is  presumably  absent^  there  is 
no  trace  of  a  distinct  impression  in  front  of  the  socket  for  the 
eye ;  and  in  some  instances  the  facial  portion  of  the  skull  is  not 
markedly  bent  down  on  the  basal  axis.  This  bending-down  of 
the  face  on  the  line  of  the  basal  axis  may^  however,  occur  in 
domesticated  Horses  of  all  breeds.  Skulls  exhibiting  different 
degrees  of  development  of  this  feature  are  shown  in  the  case  in 
the  central  arch  of  the  north  hall.  One  of  these  skulls  was 
obtained  from  the  Roman  Fort  at  Newstead  near  Melrose,  where 
specimens  exhibiting  various  degrees  of  bending-down  of  the 
face  were  found  (see  J.  C.  Ewart,  Trans,  Royal  Society  Edinburgh, 
vol.  xlv,  1907). 

The  relatively  smaller  head  and  still  smaller  cheek-teeth,  the 
shorter  ears^  the  presence  of  a  fore-lock,  the  larger  and  pendent 
mane,  the  more  fully  haired  tail,  and  the  wider  hoofs  which 
distinguish  the  ordinary  Horses  of  Western  Europe  from  the 
Wild  Horse  may  be  regarded  in  all  probability  as  due,  at  any 
rate  to  a  great  extent,  to  the  effects  of  domestication,  although 
there  is  also  the  possibility  that  they  may  in  some  degree  be  due 

*  See  Stejneger,  op.  cit.  p.  470,  note.  Osborn,  on  the  other  hand  (Bull,  Amer. 
Mus.  vol.  xxiii,  p.  262,  1907),  adopts  the  view  here  advocated,  and  uses  the 
name  E.  africanus,  Sanson  for  the  Arab  \  this  name  is,  however,  preoccupied 
by  B,  astTttis  africanus  of  Fitzinger. 
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lion  of  Arab  blood.  Much  tbe  same  may  beaffitiu'' 
,  to  the  bendiDg  dowu  of  tbe  face  on  the  basal  tmi\ 

lication  recently  issued  by  the  Philomathic  Socieijoli 
!Wne  *   Dr.   Max    Htlzbeimer    givea     an    illutnta; 

of  a  remarkable  and  apparently  ancient  breed  i[ 
e  met  with  in  the  neighbourhood  of  Scblettsudi,ii| 
ice,  where  it  is  locally  known  as  Riedpferd  (B«| 
Pickerle,  Small  in  stature,  aud  of  all  colours  evrf\ 
jueotly  shows  a  dark  dorsal  stripe,  while  in  ouelW| 
mnant  of  a  transverse  shoulder-stripe  was  obsene4| 
ge  being  sooietimes  noticeable  in  the  Wild  MoDgoli* 

its  large  and  clumsy  head,  with  a  broad  forebowl,  un 
to  a  concavity  in  a  profile  near  the  base  of  the  tad 
Scblettstadt  Horse  likewise  approaches  the  wild  rut. 
>es  in  its  abort  ears  and  low  withers.  On  tbe  otho 
8  profuse  mane  and  tail  it  makes  an  equally  ^^ 
irom  the  latter,  although  there  is  every  probabiln; 
matures  are  tbe  result  of  domestication.  Dr.  HilsbetmH 
a  account  by  Elisieus  Rosslin,  in  a  work  on  Alsm- 
iblished  at  Straaaburg  in  1593,  of  so-called  \Vi'i^ 
ibiting  the  mountains  of  tbe  Black  Forest.  These  in 
lave  survived  till  1616,  when  three  were  shot  dnrin^ 
.Ithough  these  so-called  Wild  Horses  were  probsblt 
(ants  of  domesticated  animals  tbey  were  doubtless ) 
rpe,  from  which,  in  Dr.  Hilzheimer'B  opinion  tbe 
breed  may  be  descended.  A  further  inference  n 
I  latter  we  have  survivors  of  the  Wild  Horse  of  tht 
Iwellings  and  of  the  cave  period. 

I     The  Southern  or  Barb  type  (Egttus  caballus  asiaiict, 

or  E.  c.  libycus),  as  represented  by  Barbs,  Arabs 

Thoroughbreds,  etc.,  constitutes  the  fourth  and  \v& 

group  of  Horses.     In  this  breed,  as  we  now  know  it 

Bck  "  points,"  and  not  unfrequeotly  a  white  star  M 

HI.  mhm.  Get.  EUau-Lothrinffm,  vol.  iii,  p.  368,  1906. 
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the  forehead  may  be  regarded  as  the  typical  colour,  although  grey 
is  by  no  means  uncommon ;  and  the  mane  and  tail  are  always 
long,  pendent^  and  full.  The  fetlocks  of  one  or  more  legs  are 
not  unfrequently  white. 

The  skull  generally,  if  not  invariably,  shows  a  slight  depression 
in  front  of  the  socket  of  the  eye  (fig.  18,  //.),  which  although 
now  serving  as  the  attachment  for  the  muscle  running  to  the 
nostril,  probably  represents  the  cavity  which  almost  certainly  con- 
tained a  face-gland  in  the  skull  of  the  extinct  Hipparian.  Many 
of  the  dark-coloured  Horses  of  Europe  have  Barb  or  Arab  blood 
in  their  veins,  this  being  markedly  the  case  with  the  Old  English 
Black,  or  Shire  Horse,  the  skull  of  which  accordingly  shows  a 
distinct  depression  in  front  of  the  eye-socket  (fig.  17,  pf.).  That 
the  face-gland  may  well  have  disappeared  in  modern  Horses  is  ex- 
emplified by  Sheep,  the  domesticated  breeds  of  which  possess  this 
structure,  although  it  is  lost  in  the  wild  American  Bighorns.  In 
the  latter  the  place  where  the  gland  should  be  situated  is  probably 
occupied  by  muscle.  As  two  instances  are  known  to  the  writer 
in  which  modem  Horses  (one  an  Argentine)  have  developed 
functional  face-glands,  on  one  or  both  sides,  there  is  not  much 
•doubt  that  the  depression  seen  in  the  skulls  of  Arabs  and 
Thoroughbreds  represents  the  pit  for  the  tear-gland  of  Antelopes 
and  Deer  (fig.  5). 

Prof.  W.  Ridgeway  regards  bay  as  the  typical  colour  of  the 
Arab.  This  is  confirmed  in  some  degree  by  the  fact  that  grey  Arabs 
when  aged  tend  to  become  flecked  with  chestnut ;  and  also  by 
the  circumstance  that  some  grey  Arabs  are  slate-coloured  or 
mouse-coloured  when  young. 

A  considerable  number  of  skulls  are  placed  on  exhibition  to 
illustrate  the  presence  of  a  vestige  of  the  facial  gland- cavity  in 
the  skulls  of  Arabs  and  Thoroughbreds,  and  its  general  absence 
in  those  of  other  breeds,  except  Shires. 

The  skulls  of  Arab  Horses  are  further  characterised  by  the 
long  interval  between  the  first  upper  cheek-tooth  and  the  outermost 
incisors,  as  well  as  by  the  relatively  small  size  of  the  upper  cheek- 
teeth, the  length  of  the  six  cheek-teeth  in  the  skull  of  '^  Jerboa  " 
(N.H.  9)  being  only  6f  inches,  while  the  basal  length  of  the 
skull   itself  is  19|^  inches,  or   nearly  the   same  as   that  of  the 
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limbs  the  shaft  of  the  ulna^  or  small  bone  of  the  lower  part  of 
tbe   fore-leg,  is  complete ;  the  cannon-bonen  are   elongated   and 
sleuder ;  and  the  pasterns  are  long  and  sloping.      Desert-bred 
Arabs  are  stated  to  have  denser  bones  than  ordinary  Horses. 

Despite  the  fact  that  a  complete  ulna  has  been  observed  in  a 
skeleton  of  Grevy's  Zebra,  the  whole  of  the  foregoing  characters 
are  regarded  by  Prof.  H.  F.  Osborn  {Bulletin  of  the  American 
Museum  of  Natural  History,  vol.  xxxiii,  pp.  259-263,  1907)  to 
justify  the  specific  separation  of  the  Arab  Horse,  for  which  he 
adopts  Sanson's  name  of  Equus  africanus.*  The  origin  and 
descent  of  the  Arab  are  considered  by  the  same  observer  to  be 
totally  different  from  those  of  the  Northern  Horse. 

As  regards  the  extent  to  which  the  facial  part  of  the  skull  is 
bent  down  on  the  basal  axis,  there  appears  to  be  some  amount  of 
variation  among  Arabs  and  Thoroughbreds;  but  the  feature  is 
always  developed  in  a  considerable  degree.  It  also  occurs  in  tbe 
skull  of  the  extinct  Equus  sivalensis  as  is  shown  by  a  cast 
(N.H.  42)  in  the  north  side  of  the  table-case. 

This  marked  bending-down  of  the  face  in  Equus  sivalensis, 
coupled  with  the  presence  of  a  distinct  remnant  of  the  preorbital 
face-pit  in  the  skull  and  the  above-mentioned  characters  of 
the  dentition,  indicates  the  essential  distinction  of  that  species 
from  the  Mongolian  Wild  Horse,  which,  as  already  mentioned, 
is  regarded  as  the  survivor  of  the  ancestral  type  which  gave  rise  to 
the  ordinary  Horses  of  North-western  Europe.  And  since  several 
of  the  features  characteristic  of  Arabs  and  Thoroughbreds  are 
met  with  in  Equus  sivalensis,  there  seems  a  probability  that  the 
latter  (or  some  closely  allied  race)  may  have  been  the  ancestral 
stock  from  which  Barbs,  Arabs,  and  Thoroughbreds  are  derived. 
At  any  rate,  this  theory  seems  to  afford  a  better  working 
explanation  of  the  facts  of  the  case  (so  far  as  they  are  at  present 
known)  than  any  other  hitherto  suggested.  If  the  Arab  Horse 
should  ever  be  proved  to  be  descended  from  a  species  distinct 
from  the  one  which  gave  rise  to  the  Wild  Horse  of  Mongolia,  it 
will,  of  course,  have  to  bear  a  name  other  than  Equus  caballus, 

*  See  note  page  17. 
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skeleton  was   presented  by   Mr.  J.  C.  Naylfur   in  1876.     The 
following  is  the  pedigree  of  this  Racehorse  for  four  generations : — 

Birdcatcher,(S^»««^^^'lS2(5 
^®^         *     Guicdoli,  1826 


STOCKWELL,     1 
1840  ^ 


The  Baron, 
1842 


Pocahontas, 
1837 


Echidna 
1837 


{ 

idna,     j  ^ 
«7         I  Mi. 


V. 


Economisti  1826 
Miss  Pratt«  1825 

Glencoe,     |      Sultan,  1816 
^®^        \  Trampoline,  1825 

Muley,  1810 
Clare,  1824 


Marpessa,     j 


^> 


"  Stockwell  ^*  had  a  large  amount  of  the  blood  of  "  Eclipse 
in  his  veins^  and  also  a  strain  of  that  of  ^'  Herod.'^ 

Another  celebrated  Thoroughbred  stallion  is  **  Ormonde/*  who 
was  foaled  in  1884^  and  died  in  1904.  Bred  by  the  First  Duke 
erf  Westminster,  he  was  winner  of  the  Derby,  the  St.  Leger,  and 
the  Two  Thousand  Guineas  in  1886,  and  was  an  unbeaten  Horse. 
Ormonde  is  generally  regarded  as  the  best  racer  of  the  19th  century. 
The  skull  (N.H.  13)  and  part  of  the  skeleton  were  presented  by 
Mr.  A.  B.  Macdouough  in  1905.  The  pedigree  of  this  stallion, 
to  the  fourth  generation,  is  as  follows  : — 


r 


ORMONDE, 
1884 


Bend-Or, 

1877 


Doncaster^ 
1870 


{ 


Stockwell,  1849 
Marigold,  1860 


( 


Rouge  Rose,  j  Thormanby,  1857 
1^^      .     (Ellen  Home,  1844 


Macaroni 
1860 


L 


Lily  Agnes,  J 
1871         1 


I    PoQy  Agnes 

L        I860 


■I 


Sweatmeat,  1842 

Jocose,  1843 

The  Cure,  1841 

Mifls  Agnes,  I80O 


The  skull  of  the  Thoroughbred  stallion,  *' Bend-Or"  (N.H.  14) 
the  sire  of"  Ormonde,*^  was  presented  by  the  Duke  of  Westminster 
in  1903.     "  Bend-Or  "  was  foaled  in  1877  and  died  in  1903. 
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which   be  wod   18.     The   skull  was  presented   by  the  Duke  of 
Portland  in  1905.     Donovan^s  pedigree  is  given  below : — 

Vedette,         f        Voltigeur,  1847 
1854  i 


DONOVAN, 

1886 


J 


Galopin, 
1872 


i 


Daughter  of,  1849 


Myin^  Dutchess,  (  ^^^^"8:  Dutchman,  1846 
'1853  I 


v^ 


Mowerina,    J 
1876       "1 

f 


f  Scottish  Chief, 
I  1801 


L 


Stockings, 
1863 


Merope,  1843 
i  Lord  of  the  Isles,  1852 
)         Miss  Ann,  1846 
C        Stockwell,  1849 
i        Go-ahead,  1853 

To  show  the  characters  of  the  Thoroughbred  head,  that  of 
''  Corrie  Roy/^  a  mare  foaled  in  1878,  who  died  in  1901,  is  exhibited. 
She  was  the  winner  of  the  St.  Ebor  Handicap  and  the  Manchester 
November  Handicap,  1883.  The  head  (N.H.  10)  was  presented 
by  Sir  J.  Blundell  Maple^  her  owner,  in  1901.  The  legs  of  the 
same  mare  are  also  exhibited,  as  a  contrast  to  those  of  a  Shire 
Cart- Horse. 

Passing  on  to  statuettes  of  Thoroughbreds,  the  first  for  mention 
is  that  of  the  celebrated  English  stallion  '^Persimmon  '*  (N.H.  1 1 8), 
owned  by  H.M.  the  King.  ''Persimmon^'  was  foaled  in  1893; 
his  sire  being  *'  St.  Simon,"  and  his  dam  "  Perdita  11.^'  He  was 
winner  of  the  Derby  and  the  St.  Lcger  in  1896,  and  of  the  Ascot 
Gold  Cup  and  Eclipse  Stakes  in  1897.  The  statuette  was 
presented  by  H.R.H.  the  Pnnce  of  Wales  in  1  905.  Persimmon's 
pedigree  is  as  follows : — 
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horse^  and  is  now  employed  only  as  a  draugbt-horse.     Id  colour  it 

is  generally  black,  often  witb  a  white  star  on  the  forehead  and 

white  fetlocks ;  the  tail  and  mane  are  profuse,  and  the  legs  very 

hairy.     Although  originally  English,  the  Shire  Horse  was  in  early 

days  crossed  with  Neapolitan  and  Flanders  Horses  (which  have 

Barb  blood  in  their  veins)  if  not  with  the  Barb  itself,  and  it  has 

been  suggested  that  the  colour  of  the  breed  is  largely  due  to  Barb 

ancestry.    Evidence  of  such  a  crossing  appears  to  be  afforded  by 

the  presence  of  a  distinct  depression  in  front  of  the  eye-socket  in 

the  skull  of  this  breed  (fig.  17) ;  such  a  depression  being,  as  already 

mentioned,  characteristic  of  Barbs,  Arabs,  and  Thoroughbreds. 

In  the  limb-bones  the  rudimentary  lateral  digits  are  very  strongly 

developed  (see  page  10). 

Among  specimens  of  this  breed  exhibited  in  the  North  Hall  is 
the  skull  (N.H.  8,  fig.  1 7)  of  '^  Blaisdon  Conqueror/'  This  famous 
horse,  whose  sire  was  "  Hitchin  Conqueror ''  and  dam  *^  Welcome,'^ 
was  foaled  in  1894,  and  died  in  October,  1904.  He  stood  17  bands, 
2  inches  in  height,  and  was  placed  in  the  first  class  and  won  many 
cups  and  other  prizes  at  the  Shire  Horse  Show  at  Islington  in 
1899,  1902,  and  1904.  His  number  was  15989  in  the  Shire 
Horse  Stud-book.  The  skull  and  limb-bones  were  presented  by 
the  breeder  and  owner,  Mr.  P.  Stubs,  in  1905.  The  limbs  of  the 
left  side  are  exhibited,  as  mentioned  above,  alongside  those  of  the 
Thoroughbred  *'  Stockwell." 

In  the  same  year  as  the  last  the  Museum  also  received  the  skull 
of  another  Shire  Stallion,  "  Prince  William  "  (N.H.  22),  who  was 
foaled  in  1883,  and  died  in  1905.  His  Stud-book  number  was 
3956,  and  his  breeder  Mr.  W.  H.  Potter.  The  skull  was  presented 
by  Lady  Wantage  in  1905.  Both  in  this  and  the  last  specimen 
the  vestige  of  the  preorbital  depression  is  very  clearly  displayed. 
The  cannon-bones  of  *^  Prince  William ''  (fig.  7)  are  exhibited 
in  one  of  the  table-cases,  to  show  the  great  development  of  the 
splint-bones  characteristic  of  this  breed.  For  remarks  concerning 
these  and  other  specimens  of  the  feet  of  Shire  Horses  see  page  10. 
The  large  case  in  the  central  arch  on  the  northern  side  of  the 
hall  contains  the  mounted  head  (N.H.  6)  and  skull  (N.H.  23)  of 
the  famous  Shire  Mare  **  Starlight,''  presented  in  1906  by 
Mrs.  Crisp,  the  widow  of  the  owner,  Mr.  F.   Crisp,  of  Long 
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Sfnto,.  CM»bridge,hi„.    TU.  „.,,  ,„  foj^  ia  1882  „  J  i..' 

»^- « .he  Lo.d„„  Shi.  „.;.  s^'zizs^i  ^;: 

Tfce  UtUawtr     ^^'J^*  '°*«'-*^«t  attaches  to  a-  mounted  specimen  ci 
Peiiy.  "  Dun  Khatiawar  Pony  (N.H.  4)  from   Ahmd- 

«.  .he  „o„h  ..•s';hitit^t^rLTpt:!r,r  :■■ 

fl,»  ,  •     '"  general  colouring,  and  esoeciallv  i, 

the  presence  of  a  dark  stripe  down  the  back,  af  well  alS  ^ 

:;:.:;'; 'ii  r  r^^^^^-^  '-^  -"^°=--  ^^  *"«:«  '  c^bt" 

«pa.8ely  haired  at  the  root,  where  some  of  the  haira  ar/T 

tt  Du'n  'r"'"^^^^°''^'^-'^  -'  however/mucr.::  Z 
the   Dun    Norwegian    Pony   and   the    Wild    Mon-^olian    SJ 

t^^^z:  .ti:  rheX"i-37 
:^I=h-h^:^:^-^wl-t£S= 

Tfce  Cbiietai     l^^  "^^'■^^t  "ving  relative  of  the  Horse  is  the  Central 
and  liang.      ;Jl'"«"  ;P*="f  represented  by  the  Chigetai  of  the 
Mongols  and  the  Kiang  of  the  Ladakis  •  th«.  I 
apparently  local  races  of  a  single  soecie,   Z     T    '  ^^'""^ 

animaU  oL  ,  °     species,  Jiquua  hemtonus.     The«P 

animals  are  commonly  termed  Wild  Asses,  althou.^h  thev  !,». 
near  relationshio  to  th^  fn.^  WJi  i  a  »J">'""«e.n  tney  have  no 

Like  all  fh.  .5  •  ■     •*  ^''"  {Equus  asinus)  of  Africa 

J^ike  all  the  undermentioned  members  of  the  family  the  .1 
differs  from  the  Hor««.  h„  fk      u  „      ,,    lamiiy,  tUe  species 

limbs,  and   the  Tari     '  .  r"''  °^  '"""^''^*=^  °"  *»»«  ^ind- 

,  ana  tue  Jarge  size  and  less  warty   nature   of  ♦!,-  f 

o.ll.3..,e. ,  „ .el,  „  b,  .Ue ,.»  h.™g ,„4 b^soV; ^'^17; 


The  KiANo. 
(Lydeltkei-,  iVinr.  Zool.  Sac.  1904,  vol.  i,  pi.  inviii.) 


The  Kobdo  Onaokb. 

(Lvdekker.  Novitatn  Zoohaka.  vol.  xl.  ul.  xvii.) 
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The  Chigetai-Kiang  is  a  native  of  Mongolia  and  Turkestan^ 
ranging  northwards  to  Transbaikalia  and  westwards  to  Transcaspia* 
In    size   it   is   large,    the   height   at   the   shoulder    reaching  to 
12f  hands.     The  ears  (in  comparison  with  those  of  E.  asintis)  are 
relatively  small  and  horselike ;  and  the  hoofs  are  large  and  broad, 
the  width  of  the  front  pair  markedly  exceeding  that  of  the  hind 
ones.     The  tail-tuft  is  large,  and  a  slight  rudiment  of  a  forelock  is 
present.     A  relatively  narrow  dark  dorsal  stripe  reaching  the  tail- 
tuft,  and  (in  most  cases  at  any  rate)  not  bordered  with  white,  is 
present ;  but  there  is  no  shoulder-stripe,  or  dark  barrings  on  the 
limbs,  although  there  is  a  dark  ring  immediately  above  the  hoofs.. 
The  general  colour  of  the  upper-parts,  in  the  summer  coat,  varies 
from  bright  rufous  chestnut  (with  a  more  or  less  marked  tinge  of 
greyish  fawn  on  the  neck)  to  reddish  sandy;  but  the  muzzle,  the 
inside  of  the  ear,  the  throat,  under-parts^  the  inner  side  of  the  legs,, 
and  a  streak  on  the  buttocks,  are  pure  white  or  huffish  white.     In 
the  long  winter  coat  the  general  colour  is  apparently  not  distinctly 
grey,   although    greyish   in   the   typical    form.      The   cry   is   a 
"  shrieking  bray.'' 

The  Kiang  {Equus  hemionus  kiang,  fig.  19),  of  Ladak  and  Tibet, 
as  maybe  seen  by  comparing  the  mounted  specimen  (M.  1013)  in 
the  lower  mammal  gallery  of  the  Museum  with  the  example  of 
the  Somali  Wild  Ass  standing  in  the  same  case,  is  characterised  , 

by  the  great  width  of  the  hoofs,  more  especially  the  front  pair.     In  ( 

this  respect  it  approaches  Equus  caballus  (as  it  does  in  its 
relatively  small  ears  and  its  colour),  and  differs  widely  from 
E.  oHniLS.     The  Ghor-khar  and  Onagers,  on  the  other  hand,  have  j 

small  and  narrow  hoofs,  like  those  of  the  last-named  species. 

The  Kiang  is  by  far  the  reddest  of  all  the  Asiatic  Wild  Asses,. 
and  apparently  becomes  but  little  greyer  in  winter.  In  addition  to 
its  small  ears,  broad  hoofs^  narrow  dorsal  stripe,  and  general 
colour,  it  is  affiliated  to  Equus  caballus  (inclusive  of  the  Wild 
Horse  of  Mongolia,  E.  c.  przevalskii)  by  the  nature  of  its  cry, 
which  is  to  a  great  extent  intermediate  between  that  of  the  Horse 
and  the  Ass  ;  although  there  is  a  certain  amount  of  discrepancy 
between  the  description  of  the  Kiang's  call  given  by  different  ,■ 

observers.  General  Cunningham,  for  instance,  in  his  work  on 
^'  Ladak,''  calls  it  a  neigh,  and  other  observers  have  described  it  as^ 
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or  markedly  sinuous  ;  the  tail-tuft  is  moderate^  and  the  dark  dorsal 

stripe  ia  very  broad,  in  some  cases  stopping  short  of  the  tail-tuft, 

and  bordered^  at  least  posteriorly,  by  a  band  of  white  or  whitish, 

which  joins  the  white  on  the  buttocks  and  the  back  of  the  thighs. 

The  upper— parts,  in  the  summer  coat,  are  usually  some  shade  of 

pale  reddish  fawn  or  sandy  (isabelline) ;   while  the  light  areas, 

which  vary  from  pure  white  to  whity  brown,  are  much  the  same 

in  extent  as  those  of  E.  hemionus,  but  extend  more  on  to  the 

buttocks,  and  thence  along  the  sides  of  the  dorsal  stripe,  and  in 

some  cases  occupy  more  of  the  body  and  head.     In  winter  the  long 

and  rough  coat  becomes  more  or  less  decidedly  grey,  and  in  one 

race  is  distinctly  mouse-grey  with  sharply  defined  white  areas. 

The  cry  of  the  Indian  Ghor-khar  is  a  '^  shrieking  bray,'^  and 
therefore  not  unlike  that  of  the  Kiang ;  but  in  the  case  of  the 
Syrian  Onager,  and  probably  also  in  that  of  the  true  Onager,  it  is 
stated  to  be  more  like  that  of  the  Ass,  to  the  wild  forms  of  which 
the  species  approximates  in  its  narrow  hoofs,  broad  dorsal  stripe, 
amall  tail-tufc,  and  grey  colour  of  the  winter  coat  in  at  least  one 
local  race. 

The  Onager  appears  to  be  represented  in  a  Prehistoric  sketch 
incised  on  a  fragment  of  Reindeer  antler  discovered  in  the  cave  of 
Kesslerloch,  Schaffhausen. 

No  specimen  of  this  species  is  at  present  exhibited. 
Of  the  local  races  of  this  species,  the  first  is  the  Indian  Ghor- 
khar  (Equus  onager  indicus)  of  the  deserts  of  Sind,  Kach,  and 
Baluchistan.  The  height  at  the  shoulder  reaches  11^  hands,  and 
the  profile  of  the  face  is  straight.  The  general  colour  of  the 
upper-parts  is  sandy  in  summer,  with  the  light  band  on  each  side 
of  the  dorsal  stripe  narrow,  ill-defined,  and  whitey-brown  in  colour, 
and  the  white  on  the  rump  not  pure.  The  broad  dorsal  stripe  does 
not  reach  the  tail-tuft. 

The  second  race  is  the  Kobdo  Onager  {Equus  onager  casianeus, 
fig.  20),  from  Kirghis-Nor,  Kobdo,  in  Western  Mongolia,  charac- 
terised by  the  straight  profile  of  the  face,  the  rufous  isabella  hue  of 
the  summer  coat,  the  full  mouse-grey  colour  of  the  winter  coat,  the 
large  amount  of  pure  white  on  the  buttocks,  and  the  distinctness  of 
the  pure  white  band  on  each  side  of  the  dorsal  stripe,  which  extends 
quite  down  to  the  tail-tuft.     The  broad  chocolate-coloured  dorsal 
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Stripe  reaches  to  the  tail-tuft,  and  is  hordered  on  each  side  by  s 
wide  pure  white  bimd,  expanding  to  join  a  large  white  hlaze  on  the 
buttocks  and  the  bind  surface  of  the  thighs.  The  other  light  areas 
are  the  muzzle,  throat,  chest,  under-parts,  and  inner  sides  and 
lower  poi'tions  of  the  limbs ;  the  inside  of  the  ears  being  greyish 
white,  while  elsewhere  the  general  colour  in  the  winter  coat  is  grey- 
fawn,  with  a  faint  tinge  of  aandy  rufous  in  places.  Id  the  summer 
coat  the  dark  areas  are  bright  sandy  fawn  or  rufous  isabellR,  witha 
white  rump-patch,  muzzle,  and  under-parts;  the  sides  of  the  face 
and  throat,  as  well  as  the  outer  side  of  the  lower  part  of  the  legs, 
being  pale  iaabella,  as  is  also  an  indistinct  line  on  the  flank  in 
front  of  the  thigh.  In  no  other  Onager  with  a  uniform  body- 
colour  is  tbere  such  a  large  white  rump-patch. 

The  Syrian  Onager  (Equm  onager  hemippua),  of  the  deserts 
between  Bagdad  and  Palmyra,  Mesopotamia,  and  North  Arabia,  is 
reddish  isabella-colour  above,  with  the  dorsal  stripe  not  extending 
to  the  root  of  the  tail,  of  which  the  tip  is  moderately  haired;  the 
throat,  the  under-parts,  a  broad  band  on  each  side  of  the  dorsal 
stripe,  the  hind  border  of  the  thigh,  and  an  oblique  band  above 
the  flanks  are  silver-white.  So  far  as  is  known,  the  profile  is 
sinuous,  and  the  ears  and  bead  are  relatively  small. 

The  fourth  race  is  the  Persian  Onager  {Bguua  onager  iypieut) 
of  Northern  Persia,  characteristic  by  the  predominance  of  the 
white  over  the  fawn-coloured  areas  of  the  head  and  body.  The 
general  colour  is  silvery  white;  the  dorsal  stripe  does  not  reach 
the  tail-tuft ;  and  the  head,  toe  sides  of  the  neck,  a  small,  ill- 
defined  band  in  front  of  the  shoulder,  a  larger  quadrangular  patch 
on  the  sides  of  the  body,  the  middle  of  the  hip,  and  the  upper  part 
of  the  limbs  are  isabetla-coluur.  The  profile  is  remarkably  convex, 
and  the  ears  are  relatively  small.  This  race  is  the  lightest  in 
colour  uf  all  the  Asiatic  Wild  Asses,  the  fawn-coloured  area  being 
reduced  to  large  isolated  patches. 


Brail's 


The  species   known   as   Ur^vy's   Zebra   (Kqum  grevyi. 


M.    1026,    fig.   21),    which    inhahila    Somaliland    u.,,^ 

Abyssinia,  and  is  thus  the  most  northerly  of  the  striped 

group,  is  markedly  differL-nt  in  many  respects  from  the  true  Zebras 

and  QuBggas.      The  arrangement  of  the  striping  on  the  hind- 

quartiTs  is  altogether  unique ;  the  callosities  on  the  fore-legs  are  as 


GabvyV  ZsBRA. 
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The  Quagoa. 
(Krom  ft  photogTaph  oF  a  living  ppecimen."i 
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Binall  as  in  the  Horse ;  and^  as  in  that  species^  the  mane  extends  on 
to  the  withers^  and  the  tail-tuft  is  large  and  full.  Furthermore^  the 
large^  broad^  and  thickly-haired  ears  are  quite  different  from  those  of 
all  other  members  of  the  family^  which  are  narrow  and  pointed.  The 
large  size  of  the  ears  and  the  narrowness  of  the  stripes  appear  to  be 
adaptations  to  a  life  partially  spent  in  thick  scrubs  as  is  shown  in 
a  photograph  by  Lord  Delamere^  exhibited  in  the  lower  mammal 
gallery.  A  fine  male  specimen  of  the  species^  presented  by 
Gen.  Sir  A.  H.  Fitzroy  Paget^  is  shown  in  the  large  Zebra  case 
in  the  same  gallery. 

The  colour-pattern  of  Grievy's  Zebra  may  be  described  as 
follows : — The  dark  (dark  brown  or  black)  and  light  stripes  on  the 
body^  head^  and  limbs  are  for  the  most  part  very  narrow^  widening 
out  only  on  the  lower  jaw^  on  the  neck^  and  on  the  lower  part  of 
the  thigh.  On  the  flank  none  of  the  stripes  bend  backwards  and 
upwards  to  extend  on  to  the  hind-quarters^  the  upper  portion  of 
which  is  marked  with  vertical  stripes  arranged  concentrically  round 
the  root  of  the  tail.  The  dorsal  stripe  is  very  broad^  especially 
near  the  middle  of  the  back  ;  and  there  are  no  transverse  stripes  on 
the  under-parts.  The  stripes  on  the  nose  practically  stop  short 
of  the  nostril-patches^  and  the  nose  itself  is  greyish. 

It  will  be  evident  from  this  description  that  in  the  present 
species  the  stripes  on  the  rump  have  their  concavity  directed 
upwards^  whereas  in  the  next  species  the  convexity  is  upwards. 

Two  races^  or  subspecies^  of  Gr^vy^s  Zebra  have  been  named. 

Th    n  fl  ^^^  extinct  South  African  Quagga  {Equus  qaagga, 

'  ••*'  M.  1017,  fig.  22),  together  with  the  following  striped 
species,  has  the  callosities  on  the  front  legs  larger  than  in  Gravy's 
Zebra,  and  the  stripes  broader.  In  this  group,  whenever  the  hind- 
quarters are  striped^  the  stripes  are  obliquely  longitudinal,  with 
the  uppermost  ones  arising  from  the  posterior  region  of  the  body, 
where  their  upper  extremities  are  bent  backwards  towards  the  root 
of  the  tail  in  such  a  manner  that  there  is  no  concentric  arrangement 
round  the  latter.  The  muzzle  is  dark,  and  usually  black,  and  the 
stripes  on  the  nose  are  continuous  with  the  dark  patches  round  the 
nostrils.     The  ears  are  narrow. 

In  the  Quagga^  which  was  confined  to  the  plains  south  of  the 
Orange  River^  the  ears  are  comparatively  small,  the  front  hoofs  are 
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on  the  fbreliead,  the  whole  animal  U  barred  transversely  iHth 
reference  to  the  lines  of  its  spine  and  limbs. 

It  is  also  stated  that  the  Asses  of  the  deserts  of  North-Ba^ft 
Africa  are  perfectly  adapted  to  their  sarroundings  in  colonr,  and 
no  one  can  donbt  that  the  assimilation  is  equally  perfect  iu  the 
case  of  the  Kiang  and  the  Wild  Horse  of  Central  Asia.  In  Ih'e 
matter  of  colouring  the  Kiang  recalls  the  Qaaggv,  despite  a 
difference  in  the  deepness  of  the  hrown  pervading  the  upper-pArU 
in  the  two  species.  Notwithstanding  this  difference^  there  wittin 
no  qnestion  that  the  explanation  of  the  significance  of  the  colouring 
of  the  Kiang  applies  with  eqnal  trnth  to  the  Quagga.  This 
explanation  is  the  action  of  light  and  ibade. 

In  the  Kiang  it  will  he  noticed  that  the  upper-parts,  on  whicb 
the  light  Alls,  are  of  a  rich  mddy  hne,  darker  thxa  ordinary  sand, 
while  the  muzzle,  the  lower  side  of  the  head,  the  throat  And 
nuder-parts  are  creamy  white ;  an  arrangement  which  mnst  render 
it  practically  invisible  when  standing  in  the  desert  at  a  distance. 
The  white  Umbs  and  backs  of  the  thighs  may  be  explained  as 
follows : — When  a  Kiang  lies  down,  with  the  hind-quarten 
depressed,  the  fore-legs  folded  and  the  hind-legs  tncked  in  elose  t6 
the  body,  the  white  on  the  back  of  the  thighs  is  brought  into  Hne 
with  that  of  the  belly,  and  a  continuous  expanse  of  white,  oblitfct- 
ating  the  shadow,  extends  all  along  the  underside  frotn  the  kneA 
to  the  root  of  the  tail.  The  same  is  the  case  With  the  Quagga  And 
the  under-mentioned  Bonte-Quagga ;  and  it  indicates,  in  the  casft 
of  the  latter,  the  meaning  of  the  change  in  pattern  presbnted 
by  the  different  local  races  as  we  pass  from  Somaliland  southwards 
into  Cape  Colony,  In  correlation  with  the  adoption  of  a  life  in 
the  open,  a  new  method  of  concealment  by  means  of  sbadot* 
counteraction  was  tequired,  and  was  perfected  by  the  toning  doWn 
of  the  stripes  on  the  upper  side  and  the  suppression  of  those  on 
the  hind-quarters,  legs,  and  under-parts. 

H  L  11'  ^  L  Although  the  typical  southern  race  of  thb 
'  exceedingly  variable  species  known  as  S^nte 
•r  BBlU-Qltni.  i^rchelli  is  commonly  called  Burchell's  Zebra, 
it  ia  much  better  designated  by  its  Boer  title  of  Bonte-Quagga 
{i.  e.  Fainted  Quagga),  since  thia  obviates  the  use  of  such  incon- 


1'hf  Bomtk-Quaoga  or  Bubchkll'b  ZitBBA.    TypicfJ  Race. 
(Lyon,  Proe.  U.  S.  Nat.  Mm.,  vol.  wxji,  pi.  i.) 


Grant's  Bontr-Quaooa. 

(Sclater,  Proc.  Zool.  Soc.,  IWI,  vol.  ii,  pi.  xxix.) 


spots.  This  race  is  tepreseoted  Id  the  collection  by  a  specimen 
(M.  tS22)  parcbased  in  1846  froDi  Mr.  Wahlberg,  after  whom  it  is 
named.  Id  Chapman's  Bonte-Quagga  (£.  burchelli  chapmam)  the 
shadow- stripes  have  become  faint  and  narrow,  the  legs  are  marked  to 
the  hoofs,  but  the  stripes  on  their  lower  portions  tend  to  break  up 
into  spots,  aod  the  inferior  part  of  the  pasterns  is  not  wholly  black. 
This  race  inhabits  the  country  between  Bamaraland  and  Mata- 
bililand ;  it  is  represented  in  the  exhibited  collection  only  by  a 
photograph.  The  last  representative  of  the  species  in  which 
shadow-stripes  are  distinctly  developed  is  the  Masfaona  Boute- 
Qoagga  {E.  burchelli  aelonsi),  of  which  an  example  shot  by  Mr.  P. 
C.  Selous  (M.  1128)  is  exhibited  in  the  large  case  in  the  Horse 
bay  in  the  lower  mammal  gallery.  It  differs  from  the  last  in 
that  the  striping  of  the  legs  is  complete  right  down  to  the  hoofs; 
the  pasterns  being  striped  on  both  sides,  and  their  lower  part, 
owing  to  the  fnsiou  of  several  stripes,  wholly  black.  The  sides 
of  the  tail  are  also  striped. 

All  the  foregoing  races  inhabit  the  country  south  of  the 
Zambesi,  but  they  have  a  representative  north  of  that  river  in  the 
Kilimanjaro  Bonte-Quagga  (£.  burchelli  boehtni,  M.  1021), 
which  is  nearly  allied  to  E.  b.  selousi,  but  retains  scarcely  any 
trace  of  shadow -stripeSj  while  the  stripes  on  the  pasterns  remain 
distinct  from  one  another.  The  shadow-stripes  are  frequently 
visible  only  on  the  hind-quarters.  The  specimen  exhibited  was 
presented  by  the  Hon.  Walter  Rothschild. 

The  most  northern  members  of  the  species  are  Crawshay's 
Bonte-Quagga  {E.  burchelli  crawshayi)  o{ Britiah  Central  Africa,  or 
Nyasaland,  represented  by  a  head  (M.  1019)  given  by  Lt.-Col. 
Manning  in  1901,  and  Grant's  Bonte-Quagga  [E.  burchelli granti) 
M.  1020,  fig.  24),  ranging  from  British  East  Africa  (Masaiiand) 
to  Southern  Abyssinia,  of  which  a  complete  specimen  from  Lake 
Baringo   is   shown.       In   both   races    the    shadow-stripes    have 


\ 

J 

s 


I 


1. 

•  ■ 


38 


THE    HORSK    FAMILY. 


completely  disappeared^  and  the  priDcipal  stripes  on  the  hind- 
qoarters  are  not  narrower  (and  may  be  broader)  than  tb 
intervening  spaces^  which  are  white.  In  E.  hurchelli  crawsfm 
the  stripes  are  relatively  narrow  and  deep  black  in  colour,  vbie 
the  nostril-patches  are  yellowish  brown,  or  tan,  and  the  pasterD> 
are  coloured  like  those  of  E,  burchelli  selousi.  In  JE.  burchS 
ffranti,  on  the  other  hand,  the  stripes  are  broader  and  apparenilj 
less  completely  black,  while  the  nostril-patches  are  black,  and  the 
stripes  on  nearly  the  whole  of  the  pasterns  have  fused  into  a 
continuous  black  patch. 

The  difference  between  B.  burchelli  ffranti  and  JS?.  burchelli 
iyptcus,  in  the  matter  of  colour  and  pattern,  is  much  greater  than 
that  between  the  latter  and  E,  quagga, 

Tba  Zahn.  '^**^*^^®  ZthtK  {Equus  zebra,  M.  t024,  fig.  2b) y  often 
termed  the  Mountain  Zebra,  in  order  to  distinguish  it 
from  the  Bonte-Quagga  or  BurchelPs  Zebra  of  the  plains^  is  a  very 
different  animal  to  the  last,  and  much  more  nearly  related  to  the  Ass. 
In  the  first  place,  the  direction  of  the  hairs  along  the  spine  between 
the  withers  and  the  rump  iB  reversed,  so  that  they  are  inclined 
forwards  instead  of  backwards.  Secondly,  the  ears  are  longer,  the 
hoofs  are  narrower,  and  the  tail-tuft  is  more  scanty.  Thirdly,  all 
the  body-stripes,  with  the  exception  of  two  passing  on  to  the  rump 
and  hind-quarters,  are  continued  upwards  to  meet  the  longitudinal 
dorsal  stripe  which  they  cut  at  right  angles ;  while  the  area  on 
the  rump  between  the  dorsal  stripe  and  the  uppermost  haunch-stripe 
running  to  the  root  of  the  tail,  in  place  of  being  longitudinally 
striped;  is  marked  by  a  series  of  transverse  bars  formings  ^ 
'^gridiron-pattern/'  The  body-stripes  stop  short  on  the  sides,  so 
as  to  be  far  removed  from  the  ventral  stripe. 

The  Zebra  was  formerly  found  in  all  the  mountain-ranges  of 
Cape  Colony,  but  is  now  restricted  to  the  Cradock  district,  where 
it  is  protected  by  law.  It  was  from  this  locality  that  the  specimen 
exhibited  in  the  Lower  Mammal  Gallery  was  obtained.  The 
species  is  represented  in  Angola  by  Penrice's  Zebra  {E,  zehr^ 
penricei),  and  in  Damaraland  by  Hartmann's  Zebra  {E,  z.hari' 
matinie),  wbicb  are,  however,  perhaps  not  separable  from  one 
another. 


Thk  Mountain  Zrrka. 
Fio.  2(1. 


The  Nubian  Wii.n  Ass. 
(Lydekker,  A'otiilalei  Ztmiogka,  vol.  xi,  pi.  .' 
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m.  In  the  Proceedings  of  the  Zoological  Society  of  London 

J^  for  1904  (p.  181)  Prof.  J.  C.  Ewart  described  a  Zebra, 
^^*  probably  from  the  district  betweeu  the  upper  part  of  the 
Tana  River  and  Lake  Rudolf^  resembling  E,  zebra  in  height,  the 
form  and  size  of  the  head,  ears,  and  muzzle,  in  the  characters  of 
the  mane,  tail,  and  hoofs,  and  also  in  the  gridiron-pattern  of  the 
rump-stripes.  It  differs  from  that  species  in  the  backward 
inclination  of  the  hairs  of  the  broad  dorsal  stripe,  and  in  certain 
details  of  striping  and  colour;  the  ground-colour  being  rich 
cream.  The  ns^me  of  Ward's  Zebra  was  suggested  for  this 
animal. 

In  the  same  Journal  for  1906  (p.  691)  the  Hon.  Walter 
Rothschild  described,  as  Equus  annectans,  a  Zebra  from  N.  E. 
Rhodesia  distinguished  by  its  narrow  white  stripes  and  broad 
black  stripes  extending  from  behind  the  ears  to  the  root  of  the 
tail.  The  longitudinal  stripes,  which  extend  from  the  root  of  the 
tail  more  towards  the  shoulder  than  in  any  other  Zebra,  are  united 
to  the  transverse  stripes,  instead  of  being  broken,  as  in  most 
races  of  the  Bonte-Quagga.  In  the  absence  of  chestnut  on  the 
face  it  resembles  E,  burcheUi  selousi.  The  head,  limbs,  and  tail 
are  evenly  marked  with  narrow  white  stripes  on  a  black  ground  ; 
and  the  ears  are  also  strongly  striped.  The  skull  is  stated  to 
be  intermediate  between  that  of  the  Zebra  and  that  of  the 
Bonte-Quagga.  Another  Zebra,  from  German  East  Africa,  has 
been  named  by  Dr.  P.  Matschie  {fFeidwerk  in  Wort  uad  Bild, 
1906,  p.  236)  as  Hippotigria  muansa. 

The  last  of  the  living  representatives  of  the  Horse 
I  ne  USS.  fi^miiy  jg  ^^^  ^^  [Equus  asinus) ,  which  in  a  domesticated 
condition,  is  found  almost  throughout  the  habitable  world,  and  as 
a  wild  animal  in  North-eastern  Africa,  south  of  the  Tropic,  from 
Upper  Nubia  to  Somaliland.  It  is  the  only  Wild  Ass  found  within 
the  tropics,  and  the  only  one  which  is  completely  grey  at  all 
seasons  of  the  year.  The  typical  form  of  the  species  appears  to 
be  the  Domesticated  Ass  of  North-western  Europe. 

The  bodily  size  iu  the  wild  state  is  medium  or  large,  the  height 
at  the  shoulder  ranging  from  3  ft.  9j^  in.  to  4  ft.  1  in.  The  ears 
are    very  long,  the  hoofs    small  and  narrow,  with  no  marked 
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Buperiority  in  the  size  of  the  front  pair;  while  the  tail-tuft  is 
moderate,  and  there  is  no  trace  of  a  fore-lock.  The  dark  dorsal 
stripe  is  narrow,  and  in  some  caseG  diBContinuoua,  not  reaching  the 
tail-tuft,  aud  being  without  white  borders.  Either  a  shoulder- 
Btripe  or  dark  barrings  on  the  legs,  or  both  together  (in  the 
domesticated  raco],  are  present,  and  there  is  no  dark  ring  above  the 
hoofs.  There  is  a  distinct  white  ring  round  the  eye,  but  no  white 
on  the  buttocks  or  rump.  The  general  colour  of  the  upper-parts  is 
at  all  seasons  pure  or  tawny  grey-fawn ;  the  muzzle,  a  ring  round  each 
eye,  the  under  surface  of  the  lower  jaw,  the  inside  of  the  ear,  the 
under-parts,  and  the  inner  surface  and  much  of  the  lower  portion 
of  the  legs,  being  pure  white.  Apparently  there  is  no  marked  (if 
any)  difference,  either  in  colour  or  length,  between  the  summer 
and  the  winter  coat.     The  cry  ia  a  bray. 

There  are  two  wild  races  of  the  speciea,  namely  the  Nubian  Wild 
Ass  {Equus  asinus  africanua,  M.  1014,  fig.  2fi)  inhabiting  North- 
eastern Africa,  that  is  to  say  Senaar  and  Nubia ;  its  ranj^  formerly 
extending  as  far  as  the  fifth  cataract  of  the  Nile,  and  eastwards  to 
the  River  Atbara  and  tlie  Daoakil  district,  but  not  including 
Abyssinia.  It  is  half-wild  in  Socotra.  Year  by  year  the  range 
of  this  race  appears  to  become  more  and  more  restricted ;  and 
unless  measures  be  taken  for  its  protection,  there  is  danger  that  it 
may  be  exterminated.  The  race  is  characterised  by  its  generally 
inferior  size  (ranging  from  about  3  ft.  9^  in.  to  3  ft.  11^  in.)  as 
compared  with  the  Somali  racCj  the  generally  greyish  fawn-colour, 
the  continuous,  although  very  narrow  dorsal  stripe,  the  presence 
of  a  short  shoulder- stripe,  and  of  a  dark  patch  on  each  aide  of  the 
/ront  fetlock,  and  the  absence  of  distinct  dark  barrings  on  the 
kgs. 

It  is  represented  in  the  lower  mammal  gallery  by  a  male 
specimen  (M.  1014)  from  Nakheila,  on  the  Atbara  River, 
presented  by  the  Hon.  Charles  N.  Rothschild  in  1901,  and  also 
by  the  bead  of  a  female  from  Yalalub,  Eastern  Sudan,  given  by 
Mr.  H.  VV.  Haig. 

A  small  breed  of  Nubian  Wild  Asses  inhabits  the  island  of 
Socotra.  These  AsseSj  which  appear  to  have  been  originally 
imported  from  the  mainland,  stand  only  about  3^  feet  at  the 
shoulder.     They  are  characterised  by  perfect  similarity  in  colour 
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mnd  markings,  the  nose,  a  wide  ring  round  the  eye,  as  well  us.  thts 
chest  and  belly,  being  white,  and  the  legs  nearly  so,  thui  con- 
trasting str6ngly  with  the  mouse-coloared  head  and  back.  The 
black  stripes  on  the  shoulder  and  down  the  middle  of  the  back, 
and  a  few  somewhat  irregular  dusky  rings  round  the  legs,  are  also 
dearly  defined. 

The  second,  or  Somali,  race  {Equus  asinuB  somcUiensU 
M.  1 0 1 6) ,  ranges  from  Somaliland,  through^Danakil  and  Oallaland, 
to  the  Bed  Sea.  It  is  distinguished  from  the  Nubian  race  by 
its  superior  size,  the  pale  and  more  greyish  colour,  the  absence 
of  a  shoulder-stripe,  the  slightly  developed  and  discontinuous 
dorsal  stripe,  and  the  presence  of  a  number  of  distinct  black  bars 
on  the  legs,  and  of  a  brownish  patch  on  the  front  of  each  foot 
above  the  hoof.  The  head  and  ears  are  also  relatively  shorter, 
with  less  black  on  the  front  of  the  tips,  the  mane  is  longer  and 
inclined  to  be  pendent ;  and  the  white  round  the  eye  and  on  the 
muzzle  is  less  pure  and  less  sharply  defined  from  the  fawn,  while 
there  is  no  white  on  the  under  side  of  the  lower  jaw  and  the  angle 
of  the  throat.  I 

It  is  represented  in  the  exhibited  collection  by  a  mounted  male 
specimen  (M.  tO)  presented  by  Gen.  Sir  A.  H.  Fitzroy  Paget  j 

in  1893.  ! 

The  Domesticated  Ass  is  undoubtedly  the  direct  descendant  of 
one  or  both  of  the  wild  races ;  and,  unlike  the  Horse,  exhibits 
very  little  variation  from  the  ancestral  type ;  such  modifications  as 
do  exist  being  restricted  to  colour  and  size.  The  colour  variations 
consist  of  a  tendency  to  albinism  on  the  one  hand,  and  melanism 
on  the  other ;  the  extremes  being  represented  respectively  by  white 
and  by  black  Asses.  As  regards  size,  the  extreme  modification  is 
represented  by  the  Dwarf  Ass  of  India  and  Ceylon,  which  does  not 
stand  more  than  about  two  feet  at  the  shoulder. 

In  Egypt  the  Ass  was  known  in  a  domesticated  state  long 
previous  to  the  Horse;  and  a  skull  from  an  Egyptian  tomb 
(N.  H.  24),  presented  in  1900  by  Professor  Flinders-Petrie,  is 
exhibited  in  the  large  Horse  case  in  the  north  hall.  The  only 
other  specimens  illustrating  this  species  are  two  skulls  (N.H.  26, 
27)  male  and  female,  from  Aden,  presented  by  the  Royal  Society 
in  1899. 
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PREFACE. 


The  fossil  remaiDs  of  elephants  in  the  Department  of  Geology 
are  so  numerous,  and  the  ancestral  history  revealed  by  them  is 
of  so  much  general  interest,  that  they  appear  worthy  of  a 
special  Guide- Book.  The  present  account  of  the  collection  has 
therefore  been  prepared  by  Dr.  Charles  W.  Andrews,  wlio  has 
already  published  technical  descriptions  of  some  of  the  more 
important  specimens  in  the  Philosophical  Transactions  of  tlie 
Royal  Society  (1903  and  1908),  and  in  "A  Descriptive 
Catalogue  of  the  Tertiary  Vertebrata  of  the  Fayllm,  Egypt" 
(issued  by  the  Trustees  of  the  British  Museum  in  1906). 

The  immediate  ancestors  of  the  modern  elephants  have  long 
been  known  through  the  discoveries  of  Falconer  and  Cautley 
in  the  Pliocene  formations  of  the  Siwalik  Hills  in  India ;  but 
the  earliest  members  of  the  group  have  only  been  found  during 
recent  years  in  the  Eocene  deposits  of  Egypt.  The  whole 
of  the  Cautley  Collection  is  exhibited  in  the  Museum 
besides  other  fine  specimens  from  the  Siwalik  Hills  described 
by  Falconer.  The  Egyptian  discoveries  also  form  an  extensive 
collection,  though  many  of  the  original  specimens  are  in  the 
Geological  Museum,  Cairo,  and  only  represented  here  by 
plaster  casts. 

Among  the  illustrations,  figs.  1  and  6  are  reproduced  from 
the  "  Encyclopffidia  Brilannica  "  by  permission  of  The  Times. 
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TO 

ELEPHANTS  (RECENT  AND  FOSSIL) 

IN  THE  GALLERY  OF  FOSSIL  MAMMALIA. 


At  the  present  day  the  different  main  suh-divisions  of  the 
MammaHa  are,  as  a  rule,  very  dia^DCtly  marked  off  from  one 


Upper  end  lower  deDtition  of  pig,  showing  the  preaence  of  the  full  set  of 
44  teeth  aod  the  low-crowned  bunodont  cheek-teeth  MUpted  for  a  Bolt, 
mainly  vegetable  diet,  c,,  canine ;  t.,  iocisots ;  m.,  molars ;  pm.,  pre- 
molars. 

another.  For  inetance,  the  Carnivora  (flesh- eaters,  e.  g.,  tiger, 
bear)  are  now  widely  different  from  the  Ungulata  (hoofed- 
animals,  e.  g.,  horse  and  ox),  each  of  these  groups  being  fitted 
for  some  special  manner  of  hfe,  and  particularly  for  living  on 
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"  specialised."  Thus  in  the  horse  the  foot  (fig.  3)  is  extremely 
specialised,  in  that  it  has  only  a  siogle  complete  toe  instead  of 
the  primitive  number,  five  :  its  limbs  being  specially  fitted  for 
swift  movement  over  hard  ground.  To  take  another  instance, 
the  teeth  of  the  tiger  are  said  to  be  highly  "specialised," 
because  there  are  only  thirty  of  the  original  forty-four,  and 
these  have  become  specially  adapted  for  seisiug  living  prey  aad 

Fig.  3. 


Diagrun  Bhowiog  the  gradual  low  of  toes  on  the  fore  foot  (a)  and  incfeaae 
of  complexity  in  the  grindiag  teeth  (d)  of  euccesMve  horse-like  Ungi^lBta 
from  Europe,  oamelj  Hyracotherium  (Eocene),  4,  Anchitherium  (Uio- 
cene),  3,  Hipparian  (Pliocene),  2,  Eqma  (Pleistocene  and  Recent),  1. 

cutting  and  tearing  its  flesh.  It  must  be  added  that  all  the 
characters  of  a  group  of  animals  do  not  necessarily  become 
specialised,  but  that  some  may  remain  in  the  primitive  condi- 
tion. Thus  man,  in  some  ways  the  most  highly  specialised  of 
mammals,  still  retains  the  primitive  number  of  live  digits  on 
both  limbs. 

In  order  to  trace  back  a  modern  specialised  group  of  mammals 
to  its  early  primitive  ancestors,  a  long  series  of  fossil  remains 
from  the  successive  geological  periods  is  necessary.  Unfor- 
tunately in  many  cases  these  fossils  have  yet  to  be  found,  but 
every  year  further  discoveries  are  made  and  gaps  of  more  or 
less  importance  are  filled  up.  The  series  of  changes  undergone 
"by  a  group  of  mammals  is  perhaps  best  known  in  the  horse 
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family  *,  but  recent  discoveries  of  remains  of  early  forms  of  the 
elephant-group  in  the  Eocene  beds  of  the  Libyan  Desert  in 
Egypt,  have  made  it  possible  to  trace  the  history  of  the 
elephants  also  with  considerable  completeness,  and  in  the 
present  guide  a  short  account  of  that  history  is  given. 

Among  living  mammals  the  elephants  are  perhaps  the  most 
remarkable.  Not  only  do  they  exceed  in  size  all  other  living 
land-animals,  but  they  are  further  distinguished  by  the  possession 
of  a  mobile  trunk  or  proboscis,  which  is  at  once  a  sensitive 
organ  of  touch  and  a  most  efficient  means  of  grasping  objects, 
both  large  and  small.  Fuitbermore,  the  structure  of  their  teeth 
reaches  a  degree  of  complication  not  to  be  found  in  any  other 
animals.  At  the  same  time,  though  in  many  respects  so  peculiar, 
in  others  they  retain  primitive  characters  that  have  beeii  lost  in 
most  of  the  other  Ungulata,  with  which  they  are  usually  classed. 
The  most  notable  of  these  primitive  characters  is  the  presence 
of  the  original  five  toes  on  each  foot,  while  in  most  hoofed- 
animals  the  feet  have  become  "  specialised  "  by  the  loss  of  one 
or  more  of  the  digits. 

It  is  now  proposed  to  describe  some  of  the  principal  stages 
by  which  the  elephants  gradually  came  to  be  what  they  are  at 
the  present  day,  and  to  show  that  the  earliest  known  forms 
were  much  like  other  primitive  hoofed.auimals,  a  condition 
to  which  the  pigs  and  tapirs  among  living  mammals  perhaps 
most  nearly  approach.  It  will  be  shown  that  the  earliest 
known  animal  belonging  to  the  Proboscidea  or  elephants  was, 
in  fact,  not  unlike  a  large. pig  (see  fig.  8),  though  in  some 
respects  an  even  more  primitive,  creature.  From  this  beginning 
we  can  trace  a  gradual  increase  in  size  in  the  later  forms,  a 
gradual  development  of  the  trunk  or  proboscis,  first  as  the 
upper  part  of  a  long  snout  supported  by  the  elongated  lower 
jaw,  afterwards  as  the  familiar  movable  orgau  so  characteristic 
of  the  modern  elephants.  We  can  also  observe  the  grsHuuI 
increase  in  the  size  and  degree  of  complication  of  the  grinding, 
teeth,  accompanied  by  the  complete  loss  of  many  of  the  tectlt 

■  Casta  of  epecimeua  showing  the  gnduol  "  apeciaJisation  "  of  the  teeth 
And  feet  in  the  hones  ate  shown  in'  a  case  in  the  North  H&IL  Set  also 
j'ter^case  10  and  table-case  6  in  Gallery  of  Fossil  Monuitala. 
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Diagram  showing  gome  st^es  in  the  gradual  i: 

in  form  of  the  skull  and  mandible,  occuning  In  the  Froboacidea  from 
the  Eocene  to  the  present  day. 
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it  the  only  backboned  animals  were  fisbes,  ampbibians  (repre- 
sented at  the  present  time  by  newts,  frogs,  &€.)>  and,  towards 
the  end,  some  reptiles.  In  the  next  ^reat  period,  the  Secondary 
or  Mesozoic,  tbe  reptiles  were  of  the  greatest  importance :  they 
^ere  very  numerous  and  some  were  of  gigantic  size.  Tbey 
became  fitted  for  various  modes  of  life,  some  inhabiting  the 
land,  others  the  sea;  some  living  on  a  vegetable  diet,  others 
on  Qeab.  During  thia  period  also  tbe  birds  h^an  to  come  into 
exietence,  and  remains  of  the  most  remarkable  of  the  early 
forms  of  birds,  Archaopteryx,  are  shown  in  table-case  18.  At 
the  same  time  the  first  of  tbe  warm-blooded  mammals  arose, 
though  tbey  were  as  yet  insignificant  in  size  and  numbers. 
The  third  period,  the  Cienozoic,  is  tbat  with  which  we  are 
chiefly  concerned.  Daring  it  the  reptiles  became  of  little 
importance,  while,  on  tbe  other  band,  the  mammals  took 
their  place,  becoming  extremely  numerous,  many  of  them 
of  great  sise,  and  adapted  to  every  kind  of  life  and  food.  The 
latter  part  of  this  period,  sometimes  called  the  Qnatemary, 
extends  till  the  present  day,  and  during  it  the  mammals 
still  continue  to  be  tbe  prominent  backboned  animals,  but 
one  of  them,  man,  bas  become  by  far  the  most  important 
inhabitant  of  tbe  world,  and  instead  of  merely  being  slowly 
fitted  to  sew  conditions  of  life,  now  to  a  large  extent  controls 
the  conditions  and  changes  them  to  suit  bis  own  convenience. 

The  second  table  (p.  8)  shows  what  are  the  chief  forms 
of  Proboscideans  living  at  the  different  periods  and  their 
distribution  over  the  world.  It  will  be  seen  that  the  earliest 
mammal  which  can  be  definitely  called  a  Proboscidean  is 
Moeritherium,  a  small  tapir-like  creature  from  the  Middle 
Eocene  beds  of  the  Payjim  district  of  Egypt.  This  species 
existed  also  in  the  Upper  Eocene  of  the  same  region,  but 
was  then  accompanied  by  a  larger  and  much  more  elephant- 
like  animal,  PaUeomastodon.  At  this  time  Africa  was  cut  off 
from  the  rest  of  the  world  to  the  north  by  a  broad  and  deep 
sea  which  extended  from  the  Atlantic  to  the  Pacific  by  way  of 
Northern  India  and  Southern  China,  and  tbe  separation  of 
Africa  prevented  these  early  forms  of  elephant  from  wandering 
into  other  regions  till   after  the  Eocene.      After  PaUeomtu- 
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todon  there  is  a  large  gap  in  the  series,  no  fossil  Proboscidea 
having  yet  beeo  found  Ib  the  Oligocenc,  though  no  doubt 
their  remains  will  be  discovered  somewhere  iu  the  freshwater 
deposits  of  that  age  io  Egypt.  Hitherto  do  Proboscidean  bone» 
aiid  teeth  have  been  met  with  again  till  tlie  Lower  Miocene, 
but  in  rocks  of  that  period  they  are  found  abundantly,  not  only 
in  Egypt,  but  in  Europe,  Asia,  and  North  America,  It  is  there- 
fore clear  that  during  the  long  lapse  of  time  after  the  Eocene, 
the  deep  sea  above  referred  to,  must  to  some  extent  have  been 
replaced  by  land,  over  which  the  early  elephants  could  spread 
outwards  from  their  home  in  Africa.  The  vast  changes  in  the 
distribution  of  land  and  water  that  took  place  in  this  region, 
will  be  apparent  when  it  is  understood  that  rocks  crowded  with 
the  shells  that  lived  at  the  bottom  of  this  ancient  sea  are  to-day 
found  thousands  of  feet  above  the  aea-level  in  India  and  else- 
where. 

From  the  Lower  Miocene  period  onwards  we  meet  with 
elephant-like  animals  in  great  variety  all  over  the  Northern 
Hemisphere,  wherever  suitable  deposits  for  the  preservation  of 
their  remains  occur.  At  the  end  of  the  Pliocene  period  the 
group  also  spread  into  South  America,  but  at  the  present  day 
it  is  totally  wanting  in  the  whole  Western  Hemisphere. 

During  the  later  Miocene  and  Pliocene  periods  the  head- 
quarters of  tbese  animals  seem  to  have  been  in  India,  for  it  is 
there  that  we  meet  with  the  greatest  number  and  variety  of 
forms,  showing  all  grades  of  structure  between  the  Miocene 
types  above  referred  to  and  elephants  almost  like  those  now 
existing.  From  the  end  of  the  Pliocene  to  the  beginning  of 
the  Quaternary  Period  may  be  regarded  as  the  time  during 
which  the  elephants  reached  their  most  flourishing  condition, 
both  in  the  number  of  kinds  that  existed  and  in  the  wide 
range  over  which  they  were  spread.  After  this  a  gradual 
decline  in  the  group  took  place,  till,  at  the  present  day,  it  is 
represented  by  two  species  only,  the  African  elephant  confined  to 
Tropical  Africa,  and  the  Indiau  elephant  found  in  India,  Ceylon, 
Burma,  the  Malay  Peninsula,  and  some  of  the  neighbouring 
islands.  But  for  restrictions  placed  upon  their  slaughter 
even  these  last  remnants  of  one  of  the  oldest,  and  in  many 


MOERITHERIDM.  11 

quantities  of  trunks  of  fossil  trees,  embedded  in  the  sands  &nd 
gravels  of  a  great  river.  Probably  both  the  animals  and  the 
tree-trunks  were  swept  awa;  by  floods,  their  remains  piled  up 
in  shallows  and  places  where  the  current  was  slack,  and  buried 
in  the  mud  and  sand  carried  down  by  the  stream. 

The  skull  of   the  Moeritheritan  (see  fig.   5)    differs   in  no 


Slcull  and  lower  jaw  of  Mofritherium  from  the  Middk-  Eocene  of  the  Ynyum, 
Egypt.  \  nat  size. 
ant.orb.,  antorbital  foramen;  c,  cniiiiie  ;  t.r.oc.,  eioccipital ; /r., 
frontftl;  t.  1-3  iacisors;  ja.,  jugnli  iit.  1-3,  molars;  in,r., majiillii ; 
n.,  nsatil  ;  p.a.,  psrielAl;  par.,  pnroccipital ;  jim.  2  4,  premolars: 
p.m.r.,  premnxllla ;  pt.,  poat-t^'mpanic  pruce»  of  equamosnl ;  a.oc.,  siipra- 
occipital ;  ig.  equtaaiM'H]. 

very  marked  manner  i'rom  that  of  other  primitive  hoofed- 
animals,  and  shows  scarcely  any  trace  of  the  peculiarities  of 
the  skulls  of  the  later  Proboscidea.  The  must  important 
feature  is  the  large  nas^l  openiug  not  quite  at  the  end  of  the 
snoot,  the  nasal  bones  being  short ;  this  indicates  that  probably 
there  was  already  a  short  proboscis,  something  like  that  of  the 
tapir.  Another  interesting  point  is  that  some  of  the  bones  at 
the  back  of  the  skull  are  thickened  and  contain  air-chambers; 
in  the  later  elephants  this  development  of  air-cells  is  carried  to 
such  an  extent  that  the  whole  form  of  the  skull,  particularly  the 
posterior  portion,  is  entirely  altered  by  it  (see  the  broken 
skull  of  the  Indian  elephant,  stand  G  in  Gallery).  The  reason 
for  this  swelling  of  the  bones  is,  that  as  the  head  becomes 
heavier,  owing  in  great  part  to  the  development  of  the  trunk 
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canines,  one  on  each  side  above  and  below ;  these  are  generally 
more  or  less  pointed  teeth,  serving  chiefly  for  fighting  or  defence. 


K 


Diagrammatic  section  of  various  teeth. 
1.  SeetioD  of  tusk  of  elephant,  b,  pemitineiitly  growing  tooth.     II.  Sectiou 
of  a  joung  human  incisor  atill  growing',  the  root  not  yet  fully  formed. 

III.  Section  of  human  incisor  fully  formed,  the  root  being  complete. 

IV.  Section  of  human  molar  showing  the  low-crow}ied  Cb''achyodont) 
condition,  the  cusps  being  rounded  tubercles  (bunodunt).  V.  Section  of 
the  molar  of  ftu  ox,  showing  the  high  (hypsudont)  complexly  folded 
crown.  In  the  figures  the  enamel  is  blnck,  the  pulp  whit«,  the 
dentine  represented  by  horiitontal  linex,  the  cement  by  dots. 

Behind  these  again  are  the  check-teeth  which  have  to  do  mainly 
with  the  breaking  up  of  t)ie  food  before  it  is  swallowed  :  in  the 
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by  a  formula,  thus  :— I.  ^  C.  |,  Pm.  4,  M-a  =  ||,  the  letters 
denoting  the  kind  of  teeth,  the  upper  numbers  the  number 
of  csach  kind  on  one  side  iu  the  upper  jaw,  the  loner 
numbers  those  in  the  lower  jaw,  so  that  ia  the  example  above 
given  there  would  be  eleven  teeth  on  each  side  in  both  the 
upper  and  lower  jaws,  or  forty-four  in  all.  As  has  already  been 
mentioned,  a  greater  or  less  number  of  these  teeth  may  be 
wanting  in  different  animals  and  the  formula  will  differ 
accordingly :  thus  in  man  it  is  1. 1,  C.  \,  Pm.  *,  M.  |  =  g  or 
tbirty-two  in  all.  In  the  cat  it  is  I. ;;,  C.  j,  Pm. '^,  M.  r  =  f 
or  thirty  in  all. 

With  these  preliminary  remarks  we  may  proceed  to  describe 

Fig.  7. 


Upper  and  lower  teeth  of  Moeril/wr 


molara;  pm.  '2-4,  premolarfl.     i  nat.  size. 

the  teeth  of  Moeritherium  (figs.  5  &  7).     In  this  animal  the 
dental  formula  is  I.-^,  C.  \,  Pm.  ^  M.  3  =  '^  or  thirty-six  in  all. 
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Wall-     From  the  formula.it  will  be  seen  that  in  the  upper  jaw  only  one 
*^*^  ^'     premolar  is  wanting  to  complete  the  primitive  number,  while 
24      ^^  *^®  lower  jaw  an  iucisor  and   the  canine  are  missing  on 
each  side  in  addition  to  the  premolar. 

Of  the  upper  incisors  the  second  pair  («.  2)  are  greatly 
enlarged  and  form  strong  downwardly  directed  tusks^  the 
beginning  of  the  great  tusks  so  characteristic  of  the  later 
elephants.  The  canine  (c.)  seems  to  have  been  quite  small  and 
unimportant,  being  on  the  way  to  disappearance.  The  pre- 
molars ipm.)  are  separated  from  the^  canine  by  a  short  interval, 
and  as  already  mentioned  the  anterior  one  of  the  full  denti- 
tion is  wanting.  The  remaining  premolars  are  all  simpler  in 
structure  than  the  molars  behind  them,  and  consist  of  three  main 
cusps  only,  the  two  front  cusps  being  arranged  in  a  transverse 
line  in  the  third  and  fourth  premolars.  These  teeth  are  preceded 
by  milk-teeth  which  they  displace  from  above  as  in  the  ordinary 
mammals ;  in  the  later  elephants  we  shall  see  that  this  usual 
replacement  of  milk-teeth  by  premolars  is  gradually  lost. 

The  molars  (fig.  7  A,  m.)  are  the  most  interesting  and  important 
of  the  teeth,  because  it  is  in  them  that  the  most  nearly  complete 
series  of  gradually  more  and  more  complicated  forms  can  be 
traced.  In  Moeritherium  the  crown  of  each  upper  molar  is 
composed  of  two  transversely  arranged  pairs  of  knobs,  giving 
rise  to  a  pair  of  transverse  crests;  there  are  also  in  many  cases 
small  posterior  knobs — the  first  trace  of  the  tendency  to  increase 
the  number  of  transverse  crests  by  additions  to  the  back  of 
the  tooth,  which  is  characteristic  of  the  whole  group. 

In  the  lower  jaw  (figs.  5  &  7  C)  the  middle  incisors  (i  1)  are 
small,  the  second  pair  {i  2)  large  and  tusk-like ;  both  are 
directed  forward  and  their  upper  surface  continues  forward  the 
surface  of  the  spout-like  anterior  portion  of  the  jaw.  The  third 
incisors,  the  canine,  and  the  first  premolar  of  the  full  dentition 
are  wanting.  The  remaining  three  premolars  {pm.),  which  re- 
place milk-molars,  are  simpler  than  the  molars,  and  only  in  the 
third  and  fourth  is  there  any  arrangement  of  the  anterior 
cusps  to  form  a  transverse  ridge.  The  first  and  second  molars 
(fig.  7  C),  like  those  of  the  upper  jaw,  consist  of  two  transversely- 
arranged  pairs  of  knobs  and  a  posterior  knob  which  is  lai^er 
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structure  of  the  skull  and  teeth,  as  well  as  in  the  rest  of  the 
skeleton,  so  far  as  known,  the  advance  is  likewise  very  striking. 
In  the  skull  (see  Hg.  9)  the  opening  of  the  nostril  (nor.)  has 
shifted  far  ba.ck  from  near  the  end  of  the  snout,  though  it  is 
still  in  &ont  of  the  orbit  of  the  eye.     The  nasal  bones  are  still 


Skull  and  lower  jaw  of  Palieonuutodon,  showing  the  elongated  chia  with 
B.  pail  of  terminal  inciaors  (^.t^),  from  the  Upper  Eocene  (f  Lower 
Uligocene)  of  the  Faydm,  Egypt,    -f^  nat  size. 
luir.,  position  of  opening  of  noae ;  it.i.,  uppei  second  incisor  or  tusk. 

shorter  and  smaller  than  in  Moeritherium.  At  the  back  of  the 
iikuU  the  development  of  air-cells  in  some  of  the  bones  has 
enormously  increased,  but  has  not  yet  invaded  the  roof  of  the 
skull,  so  that  the  sides  are  only  separated  by  a  sharp  median 
crest.  The  posterior  surface  of  the  skull  slopes  forward,  and 
there  is  a  deep  pit  in  the  middle  line  for  the  attachment  of  the 
muscles  necessary  to  support  the  increasingly  heavy  head. 

Of  the  incisor  teeth  only  the  second  pair  now  remains,  and 
these  have  been  still  further  enlarged,  forming  downwardly 
directed  curved  tusks  with  a  band  of  enamel  along  their  outer 
«iue3  only.  The  canine  has  disappeared,  but  there  are  still 
three  premolars  replacing  milk-molars.  The  anterior  premolar 
is  a  simple  cone,  while  the  crown  of  the  posterior  one  consists 
of  two  transverse  ridges,  these  teeth  being  subjected  to  two 
distinct  inHuences,  namely,  the  tendency  to  the  redaction  in  the 
front  of  the  series,  and  the  tendency  to  become  more  like  the 

c2 
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There  are  only  two  premolars  in  the  lower  jaw,  the  anterior     Wall- 
of  the  three  milk-molars  (figs.  9  &  13)  falling  out  without    ciu»43. 
being   replaced  from  below  ;   the  molars  are  three  in  number,    ^^^  24 
the  two  anterior  with  three  transverse  ridges,  the  third  Bome- 
times  having  in  addition  a  small  heel  (fig.  10).     It  should  be 
noticed  that  in  the  full-grown  animal  all  the  molars  and  pre- 
molars are  in  position  and  use  at  the  same  time ;  it  will  he  seen 
that  in  the  later  forms  of  elephant-ancestors  this  is  not  so. 

The  skeleton,  so  far  aa  known,  is  almost  exactly  like  that  of 
a  small  elephant,  the  only  important  differences  being  that  the 
neck  is  longer  and  the  limbs  most  likely  less  massive.  The  animal 
as  a  whole  (fig.  11)  must  have  been  very  like  &  small  elephant, 
but  would  be  distinguishable  by  the  longer  head  and  neck,  and 
by  the  fact  that  instead  of  possessing  a  flexible  trunk  it  had  a 
long  snout,  the  loner  portion  consisting  of  the  elongated  lower 
jaw,  the  upper  without  bony  support  and  probably  extending 
beyond  the  lower ;  the  projecting  portion  most  likely  was  more 
or  less  flexible  and  capable  of  seizing  objects,  and  was  the 
beginning  of  the  prehensile  trunk. 

The  chief  steps  taken  by  Palaomaalodon  in  advance  ot 
Moeritherium  towards  greater  likeness  to  the  later  elephanta 

1.  Considerable  increase  in  size. 

2.  Lengthening  of  the  snout,  as  shown  by  the  mandible. 

3.  Loss  of  canines  and  all  the  incisors  except  the  second 

pair  in  both  jaws. 

4.  Three-ridged  molars. 

5.  Greater  development  of  air-cells  at  back  of  skull. 

6.  Shifting  further  back  of  the  nose-opening  and  smaller 

size  of  the  nasal  bones. 

7.  Greater  similarity  of  the  bones  of  the  skeleton  to  those 

of  ordinary  elephants. 
The  next  stage  is  found  in  Tetrabelodon  anguaiidem  (flgs.  12—  Hot- 
14),  from  the  Lower  Miocene  of  Northern  Africa,  Europe,  and  4]"^ 
probably  Asia.  This  animal  is  as  large  as  a  medium. sized  TaUe- 
elephant,  and  its  teeth  and  skull  are  much  more  elephant-like  case  23 
than  in  Palaomaalodon.  Thus  the  nostrils  have  shifted  still 
further  back,  and  the  great  development  of  air-cells  in  the  bones 
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snout  which  was  sapported  by  the  eloDgated  front  of  the  lower 
Jaw.  Probably  the  end  of  the  upper  lip  and  nose  was  free  and 
moveable,  and  may  even  have  been  able  to  grasp  objects'to  some 

Fig.  l(i. 


Second  and  third  lower  molars  of  (A)  Telrabelodou  a>igu»tiiUm,  and 
(B)  Tetrahelodon  longtroitrit.     ^  nU.  size, 

extent,  but  the  whole  arrangement  seems  to  be  rather  clumsy. 
In  most  groups  of  animals  as  size  increases  the  length  of 
the  neck  becomes  greater  in  proportiou,  so  that  the  animal  can 
still  reach  the  ground ;  hut  in  these  early  elephants,  ia  spite  of 


actually  shortene<l,  auditou 
g  of  the  suout  that  enabled 
uk. 

i  history  is  found  in  TelTO- 
ephant  of  which  the  remaiu 
e  of  Eppelsheim  in  Germany 
lal  the  skull,  so  far  as  knon, 
It  from  that  of  Tetrabelodo* 
I  have  advauced  considerablF 
rst  and  second  molars  mit 
,  while  in  the  last  there  maj 

B).  Only  one  of  the  mill- 
lolar,  and  both  this  and  the 
i  out  by  the  forward  growth 
which  at  most  on  each  side 
la.  It  is  in  the  lower  ja«, 
iiave  taken  place.  Here  tbc 
0  striking  in  the  last  type,  bas 
but  little  in  advance  of  tbe 
ce  is  still  deeply  grooved  and 
the  lower  incisors  no  longer 
ig  the  spout,  but  are  rounded 

In  this  animal  it  is  clear  that 
,tid  could  no  longer  reach  tbe 
pper  lip  and  nose,  now  freed 

least  part  of  their  length, 
;d  for  grasping  the  animal's 
ave  looked  much  the  same  »> 

bad  a  longer  chin  bearing  a 

tusks. 

ibulodona  of  about  the  same 
tusks,  instead  of  undergoing 
greatly  enlarged,  and  at  the 

of  the  mandible  is  slightlj 
li  its  tusks  is  to  some  degree 

An  example  of  this  form  of 
lible  of  a  Tetrabelodon,  from 
ene)  of  Kansas,  exhibited  in 
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This  Species  has,  of  course,  no  near  relationship  with  Dino- 
therium  (fig.  17),  which  forms  a  side  branch  of  the  Probo- 
Bcidea,  and  is  widely  different  from  all  the  otiier  members  of 
the  group.  The  earliest  known  member  of  the  genus  is 
Dinotherium  cuvUri,  a  comparatively   small  animal,  which  is 

Fitr.  17- 


Skull  of  Dinothtrium  gtganteum  from  the  Tx>wet  Pliocene  of  Eppelaheim, 
Hesae-DarmBtadt.    -^  nat.  sizp. 

found  in  the  same  deposits  as  the  earliest  known  remains  of 
Tetrabelodon  angustidens,  and,  as  in  the  case  of  that  species 
its  ancestors  probably  lived  in  Africa,  though  up  to  the  pre- 
sent no  traces  of  them  have  been  discovered.  In  the  later 
Miocene  beds  occur  a  number  of  species,  some  of  enormous  size 
(e.  g,  D.  gigantisaimum  from  Koumania).  The  genus  finally 
disappears  in  Lower  Pliocene  times.  The  chief  peculiarity 
of  these  animals  is,  that  the  front  part  of  their  lower  jaw  is 
turned  sharply  downward  and  bears  two  large  tusks  (fig.  17, 
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development  is  Mastodon  arvernetuia,  whicb  is  found  in  Europe  Pier- 
in  Pliocene  deposits ;  in  it  the  lower  incisors  seem  to  be  entirely  17*^0 
wanting^  and  the  anterior  molars  have  four  transverse  ridges. 

1-lg.  18. 


Mandible  of  a.  young  iodividiial  of  Mattadon 

s  of  tlie  lower  incisors.     In  (he  adult  these  a 
Pleistocene  Deposit,  North  AmciicA.     About  I  nat.  ai^e. 

A  nearly  allied  species,  M.  sivalensia  (fig.  20),  from  the  Pliocene 
of  India,  is  notable  as  showing  a  tendency  to  acquire  five  ridges 
tu  its  molars.    - 

The  region  in  which  the  passage  from  the  Mastodons  to  the 
true  elephants  occurred,  seems  to  have  Ijeen  Southern  Asia, 
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America,  ooutinued  in  a  comparatively  primitive  condition,  !■  pier- 
tQ  be  found  in  their  coniiderable  isolation  and  freedom  from 
competition.  One  South  American  apecies,  M.  andiwn,  n  par- 
ticularly interesting  on  account  of  its  variability,  especially  in 
the  length  of  the  chin  and  in  the  presence  or  absence  of  the 
lower  tnska.  Some  of  these  differenees  are  due  to  sex,  and 
perhaps  age,  but  the  variations  are  no  doubt  mainly  due 
to  the  fact  that  the  symphysis  and  lower  tusks  were  undergoing 
redoction  and  that  the  latter  were  abont  to  disappear  altogether. 
Neither  in  North  nor  in  South  America  does  it  appear  that  the 
Mastodons  guve  rise  to  more  advanced  types,  and  the  presence  in 
the  Pleistocene  of  North  America  of  true  elephants  [E.  calvmbi 
and  E.  primigenius)  is  due  to  immigration  from  Asia.  No 
species  of  Elephas  reached  South  America. 
.  To  return  to  the  series  of  stages  of  development  found  in 
Southern  Asia,  the  first  species  that  need  be  considered  is 
Mastodon  cautleyi,  which  in  the  character  of  its  teeth  is  nearly 
related  to  Tetrabelodun  loTigirostris,  but  the  ridges  of  the  molars 
are  comparatively  higher.  There  is,  however,  a^  yet  no  cement 
in  the  valleys  (fig.  lyj,  which  are  more  or  less  obstructed  by 
tmall  tubercles,  and  the  inner  cusps  wear  into  a  trefoil  pattern, 

Fifr.  20. 


Orindiii);  Rurface  of  a  lower  niolsr  toolh  of  MasUidon  noaifntii. 
From  the  Luwer  Pliocene  of  the  Siwalik  MUla,  IndiA.    )  nat.  size. 

as  in  Tetrabelodon  angnstidens  and  T.  lonyiroiirU.  While, 
however,  the  anterior  molars  are  almost  identical  with  those  of 
T.  I  Ugirotlris,  the  posterior  lower  molar  is  very  similar  to  that 
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M I  5=i.  M  2  -J,  M  3  JeI.  means  that  in  the  first  true  molar  (M  1)      ^ 
there  are  in  the  upper  jaw  6-7  ridges,  while  in  this  case  the     35,36. 
number  in  the  lower  is  not  known.     In  the  second  molar  (M  2)     Table- 
there  are  6  in  the  upper,  the  lower  being  uncertain,  while  in    ,?***?^' 
the  last  molar  (M  3)  there  are  7-8  ridges  in  both  the  upper  and 
lower  jaw.    It  will  be  seen,  therefore,  that  the  numerator  of  the 
fractious  represents  the  number  of  ridges  in  the  upper  teeth, 
the  denominator  the  number  in   the   lower.     When   the  two 
numbers  are  given  thus,   6-8,  it  means  that   the  number  of 
ridges  varies  between  them.     This  formula  will  be  employed 
below  in  describing  the  molars,  and  a  table  showing  the  gradual 
increase  in  the  number  of  ridges  will  be  given  at  the  end. 

In  E.  clifti  premolars  are  still  developed,  but  must  have 
been  pushed  out  almost  as  soon  as  the  milk-molars  they  replace. 
The  crowns  of  the  molars  are  quite  low,  and  there  is  only  a 
small  quantity  of  cement  in  the  valleys  betweeii  the  ridges. 

In  Elepkat  (Stegodon)  bombifrona  and  E.  inaignis  (^.  22], 
which  represent  the  nest  stage,  the  transverse  ridges  are  some- 
what more  numerous  and  at  the  same  time  are  higher,  and  the 

Fig.  '1>. 


Vertdcal  longitudinal  section  of  molar  tooth  of  Etephas  (Stegodon)  iniignti. 
From  Lower  Pliocene,  Siwnlik  Hills,  India.  Showing  the  wide  vallejs 
between  the  croas-ridges  filled  with  cement  (a),  the  dark  band  marked 
b  being  the  enamel,  and  beneath  that  the  dentine  (c).    J  nat.  size. 

valleys  are  filled  with  cement  to  a  greater  degree.  Nevertheless 
these  differences  are  not  very  marked,  and  in  the  case  of  indi- 
vidual teeth  it  is  often  difficult  to  be  sure  to  which  of  these 
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plan^on$  (figs.  24  &  25)^  in  which  the  posterior  niolars  msy  hare 
tu  many  as  twelve  ridges.  This  is  the  last  of  the  elephants  in 
which  premolars  have  been  observed ;  these  teeth  are  small  and 

Fig.  25. 


Vertical  longitudinal  Mction  of  molar  tooth  of  Elephai  planifront,  showing 
the  deeper  and  narrower  Tallejscompletelj  filled  with  cement  (a).  The 
eDftmel  lajer  ie  marked  b,  the  dentine  c.    J  nnt.  size. 

closely  crowded  up  beneath  the  milk-molars,  so  that  when  those 
teeth  are  greatly  worn  the  premolars  are  exposed  to  view,  and 
are  no  doubt  ahed  as  soon  as,  or  even  before,  the  posterior  part 
of  the  milk-molars  they  should  replace. 

The  species  E.  meridionalu  (fig.  26),  of  which  remains  are 

„.  case  3.'!. 

■'■'■*>•  T.1,1.- 

ouie  30. 


Grinding  surface  of  upper  iiiolar  of  Elephat  meridionalu.     U[^w  Pliocene, 
Tuscany,     About  ^  nat.  size. 

found  in  the  Plioceue  of  M  iddle  anil  South  Europe,  seems  to  be 
closely  related  to  E.  planijrons,  and  is  in  about  the  same  stage  of 
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sort  of   overfolded  ridge  on  its  frontal   portion,  forming  an       Pier- 
overhanging  fold  on  the  forehead    (see  pier-case  34).      The     ^^^  ^^' 
presence  of  this  peculiarity  makes  it  very  unlikely  that  any 
of  the   later   forms   in  which   it   is   absent    were    descended 
from   this   species,    which    is   of    particular  interest    because 
it  was   very  widely   distributed.     In   the   changes    that  took 
place  in  the  distribution  of  land  and  water  at  the  end  of  the 
Pliocene   and   the   beginning   of  the  Pleistocene,  portions  of 
the  regions  inhabited  by  this  form  and  its  varieties  became 
isolated  as  islands^  and  in  these  restricted  habitats  the  species 
became  dwarfed  and  the  dwarf  forms  in  the  different  islands 
at  the  same  time  became  specifically  distinct  from  one  another. 
Instances  of  these  small  forms  are  Elephas  melitensis,  E.  mnain     Table- 
driensis,   E.  q/priotes,   and   E.  creticus.      E.  melitensia  and  *2?®*2Ja' 
£*•  mnaidriensis  are  found  in  Malta.     Of  the  first-nauied  species 
a  small  form  sometimes  called  E,  falconeri  did  not  stand  more 
than  about  three  feet  high  at  the  shoulder.     The  ridge-formula 

of  the  molar  teeth  is  :— M  1  ^,  M  2  |^,  M  3  J^J|.  A  large  col- 
lection of  remains  of  these  species,  obtained  by  Admiral  Spratt 
and  Professor  Ijeith  Adams^  is  shown  in  table-cases  21  &  21  A. 
E.  mnaidriensis  is  also  found  in  Sicily  ;  probably  this  species, 
which  is  larger  than  E>  melitensis,  represents  the  intermediate 
stage  between  it  and  E.  antiquus.  E.  Cypriotes  from  Cyprus, 
and  E,  creticus  from  Crete,  were  both  discovered  and  described 
by  Miss  D.  M.  A.  Bate,  who  collected  the  specimens  shown 
in  table-case  17  A. 

Turning  again  to  the  main  line,  we  find  that  Elephas  hysu-  Tabl©- 
dricus  probably  passed  into  some  such  species  as  E.  armeniacus,  ^^^ 
which  in  many  respects  is  intermediate  between  the  Mammoth 
(E.  primiffenius)  and  the  living  Indian  Elephant  (E.  maximus). 
The  Mammoth  seems  to  represent  the  highest  pitch  of  evolu- 
tion attained  in  the  Elephantidse,  being  in  some  respects  in 
advance  even  of  the  Indian  Elephant.  It  is  here  that  we  meet 
with  the  greatest  number  of  ridp:es  in  the  molars  (fig.  28),  the  I 

formula  being  M  1  Jl's,  M  2  JJlJ^,  M  3  ^Z^.      These    teeth 

represent  the  culmination  of  the  long  series  of  changes  above 
described,  all  tending  to  increase  the  efficiency  of  the  molars 
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»  grinding  organs.  The  great  siie,  and  especully  heigbt,  of 
he  crovn  gives  them  a  prolonged  period  of  wear,  while  the 
lunierouB  alternating  plates  of  enamel,  dentine,  and  cement, 
)f  diSerent  degrees   of   hardueaa,   ensure   that   the  griDdia; 

Kg.  2a 


Grinding  surface  of  tdoIbt  tcoth  of  the  Mammoth  (Elephtu  primigmmi 
showing  some  still  unworn  posterior  plates.    About  i  aaX.  siie. 

lurface  will  remain  sufficiently  rough  for  its  purpose  througb- 
>ut  the  period  during  which  the  tooth  remaioB  in  use.  Tbc 
Mammoth  was  a  very  widely-distributed  form,  being  found  all 
)ver  Northern  Europe,  Asia,  and  America,  and  it  seern^  K 
lave  been  particularly  abundant  in  Siberia  and  the  islands  to  ibe 
lorth,  where  remains  occur  in  great  abundance,  and  whence 
he  tusks  are  actually  exported  for  commercial  purposes.  Tlie 
>xtii)ctioo  of  the  Matamoth  appears  to  have  beea  a  compi- 
'atively  recent  event,  and  in  Siberia  portions  of  carcases  vitli 
be  akin  and  flesh  in  good  preservation  are  found  in  the  frozen 
:undras.  An  instance  of  this  kind  is  illustrated  by  drawing) 
ind  photographs  on  the  pillar  between  pier-cases  31—32.  1° 
;bis  instance  the  animal  seems  to  have  fallen  into  a  hole  and  to 
lavc  died  in  its  efforts  to  scramble  out.  The  mouth  was  found 
itill  filled  with  the  grass  on  which  the  animal  was  browsing  al 
;he  time  when  it  met  with  the  accident.  This  individual, 
restored  and  mounted  in  the  attitude  in  which  it  was  found, 
,s  now  exhibited  in  the  Imperial  Academy  of  Sciences  al 
3t.  Petersburg.  This  specimen,  with  many  others,  shows  tbat 
:he  Mammoth  was  covered  with  a  reddish-brown  wool  and  leaf 
lark  hair,  while  the  tail  ended  in  a  large  tassel  of  hair.    A 
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piece  of  the  skin  with  its  woolly  coveriDf;  and  nome  of  the  long 
hair  are  shown  in  pier-case  31.  Further  confirmatioa  of  this 
peculiarity  of  the  Mammoth  is  found  in  the  rude  sketches 
scratched  on  ivory  by  early  Man,  who  was  evidently  quite 
familiar  with  the  animal.  A  reproduction  o£  one  of  these  early 
drawings  is  ahowu  near  wall-case  1. 

The  finest  Mammoth  skull  hitherto  collected  in  England 
is  shown  in  case  E  :  this  specimen  was  obtained  from  the  brick- 
earth  at  Ilford  in  Essex.  Most  of  the  skeleton  seems  to  have 
been  found  with  it,  but  the  bones  were  unfortunately  destroyed 
before  their  interest  was  recognised.  The  tusks  in  this  skull 
are  10  feet  6  inches  in  length  beyond  the  sockets. 

ng.29. 


GrindiDg  surface  of  upper  molars  of  (A)  the  Asiatic,  and  (B)  the 
Afric-an  Elephant.     About }  nat.  size. 

The  Indian  elephant,  E.  maxima*  (fig.  29  A),  one  of  the  two 
surviving  species  oE  the  suborder,  is  found  in  India,  Ceylon, 
and  the  Malay  Peninsula  to  Sumatra.  The  chief  peculiarities 
of  the  species,  distinguishing  it  from  the  African  elephant,  are 
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the  flatness  of  the  forehead,  the  comparatively  small  ean,lbt 
presence  of  a  single  finger.like  process  at  the  front  of  tbeemi 
of  the  trunk  (fig.  31  A),  and  tlie  presence  of  four  or  five  bkIs 
on  the  hind  feet.  As  might  be  expected  from  the  wide  mp 
of  this  species,  differeot  local  forms  can  he  diatinguiahed, ud 
in  some  cases  these  have  even  been  regarded  as  spedGcill; 
diatioct,  as,  for  instance,  the  elephant  of  Sumatra,  which  b 
been  called  E.  aumalranut.  It  seems,  however,  that  all^ 
merely  geographical  races  of  the  same  animal.  The  Cejloi 
form  is  said  to  be  as  a  rule  tuskless,  and  although  tust- 
beariug  forms  do  occur  in  the  island,  they  may  be  either animit 
imported  from  the  mainland  of  India  or  the  result  of  fonntr 
interbreeding  with  such.  In  India,  alao,  some  individuals,  calls' 
Mucbaas,  are  tuskless  or  have  very  small  tusks  (see  mounted 
akiuj  stand  £}.  Ibe  Sumatran  type  differs  in  being  raihs 
more  slightly  built,  and  in  possessing  a  rather  longer  tronk  ^ 
more  expanded  end  to  its  tail.     The  elephants  from  Furlhit 

Fig.  SO. 


Skull  of  the  African  Elephnnt  {Etephat  africamu).     About  ,',  dbLiik. 

India  and  the  Malay  Peninsula  are  probably  also  a  dialing 
race  which  seems  especially  liable  to  produce  albino  iof^ 
the  white  elephants  of  Siam  and  Burma  being  well  known. 

The  oiigin  of  the  other  living  species  of  elephant,  Elff^ 
africoTma  (fig.  30),  ia  not  very  clearly  known,  owing  to  the  "U 
of  fossil  remains  in  the  later  Tertiary  beds  of  Africa.  ' 
appears  probable  that  the  narrow -toothed,  straight-tusked  fo'* 
of  E.  antiquwa  was  either  the  ancestor,  or  nearly  allied  toll" 


ancestor,  of  the  African  Elephaot,  a  conclusion  that  is  sup- 
ported by  the  recent  discovery  in  Zulalaod,  iu  beds  of  probably 
late  Pliocene  age,  of  a  molar  which  is  very  similar  to  some 
molars  of  E.  antiqtau.  This  Zululand  species  has  been  called 
Elephag  Zulu,  and  was  found  associated  with  remains  of  other 
mammals,  the  first  Tertiary  mammalian  fauna  hitherto  dis- 
covered in  South  Africa. 

The  African  Elephant  to>day  ranges  very  widely  over  Africa  Cmtna 
south  of  the  Sahara,  but  fossil  remains  have  been  found  in  "*"- 
Northern  Africa  and  iu  the  sooth  of  Europe.  It  is  distin- 
guished by  its  convex  forehead,  its  very  large  ears,  and  by  the 
presence  of  two  finger-like  processes  on  the  tip  of  the  trunk 
(see  fi^.  31  B) .  The  molar  teeth  are  considerably  simpler  than 
those  of  the   Indian  species  (see  iig.  29  B),  the  ridges  being 

Fig.  31. 


Tip  of  trunk  of  (A)  the  Asiatic  and  (B)  the  Africim  Elephant; 

fewer  in  number  and  widening  out  in  the  middle  in  a  peculiar 
manner;  the  teeth  also  are  relatively  smaller  than  in  other 
elephants.  In  fact  if,  as  is  almost  certain,  E.  africanui  ia 
derived  from  some  such  species  as  E.  anliquus  or  E.  zulu,  then 
the  changes  that  the  molars  have  undergone  are  not  in  the 
same  direction  as  those  which  gave  rise  to  the  Indian  Elephant 
and  the  Mammoth,  but  are  to  some  extent  retrograde. 

It  has  lately  been  shown  that  although  there  is  only  a  single 
species  of  African  Elephant,  nevertheless,  iu  different  parts  of 
the  continent,  there  are  different  local  races  which  may  perhaps 
he  regarded  as  subspecies,  and  are  in  fact  species  in  the  making. 
Differences  in  the  form  of  the  skull  of  these  difiereut  races  cau 
be  detected,  but  the  most  striking  characiera  distinguishing 
them  from  one  another  are  the  size  and  shape  of  the  ears. 
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Bast  Cape,  Elephant  (El^ 
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Sudan,  Elephant  {E.  a.  (»)»''' 
riangle,  with  the  upper  bonJs 
trply  pointed  and  angular.  '^' 
ensions. 
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IX.  The  N.  Somali  Elephant  {E.  a.  orkansi),  on  the  other 
hand^  is  small^  with  the  upper  border  of  the  small  ears  straight^ 
and  the  lappet  short  and  distinctly  defined. 

X.  In  the  West  Sudan  Elephant  (E.  a.  rothschildi)  the  ears  are 
in  some  respects  intermediate  between  those  of  the  Abyssinian 
and  those  of  the  West  African  race,  although  approximating  to 
the  former  in  the  shape  of  the  lappet. 

There  is  also  a  dwarf  elephant  from  the  Congo  (E.  a.pumilio) . 
The  Albert  Nyanza  Elephant  has  been  separated  as  E.  a.  albert- 
ensis,  and  is  characterised  by  the  unusually  short  and  broad 
skuU. 
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RELATIONSHIPS  OP  THE  PROBOSCIDEA. 

The  discovery  of  the  Eocene  Proboscidea  proves  that,  although 
the  elephants  are  no  doubt  rightly  included  among  the  Ungu- 
lata  or  hoofed-animals,  they  are  at  the  same  time  very  widely 
separated  from  the  other  members  of  that  group,  or  at  least 
from  the  existing  members  of  it,  and  seem  to  have  formed  an 
independent  series  from  the  earliest  Tertiary  times,  when  they 
probably  arose  from  some  quite  generalised  form  of  the  primitive 
group  called  the  Condylarthra.  A  very  early  side-branch  from 
the  Proboscidean  stem  is  probably  represented  by  the  Sirenia 
or  Sea-cows,  aquatic  animals  which^  though  now  as  unlike 
elephants  as  possible,  still  possess  a  number  of  anatomical 
peculiarities  in  common  with  them,  so  that  this  relationship 
was  recognised  long  ago.  Recently  a  number  of  Sirenians  have 
been  found  in  the  Eocene  strata  of  Egypt  (pier-case  30),  one 
in  the  same  horizon  as  Moeriiherium.  These  early  Sirenians 
are  much  less  specialised  than  the  existing  forms,  having 
the  full  series  of  teeth  and  a  complete  pelvis,  and  probably  a 
functional  hind  limb.  In  many  points  they  resemble  Moeri- 
iherium, as  for  instance  in  the  form  of  the  brain,  teeth,  and 
])elvis ;  and  it  seems  likely  that  both  they  and  Moeriiherium 
had  a  common  ancestor  in  Lower  Eocene  times.  It  was  pro- 
bably a  swamp-living  creature,  some  of  whose  descendants 
became  gradually  more  and  more  exclusively  aquatic  in  iheir 
habits,  thus  giving  rise  to  the  Sirenia^  while  others  became 
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PREFACE. 


Since  the  last  edition  of  the  "  Guide  to  Fossil  Mammals 
and  Birds"  was  pablished  in  1896,  the  additions  to  the 
collection  have  been  so  niuneroua,  and  knowledge  has 
advanced  so  much,  that  the  book  has  now  been  entirely 
re-written  by  Dr.  Arthnr  Smith  Woodward,  the  Keeper  of 
Geology.  The  present  issue,  however,  retains  aU  the  original 
features  of  the  Guide,  and  is  not  in  any  sense  a  systematic 
treatise.  Its  arrangement  is  determined  by  that  of  the  cases 
and  specimens,  and  it  sometimes  refers  to  trivial  details 
which  are  of  interest  solely  to  visitors  actually  in  the 
Galleries. 

As  fossils  can  only  be  understood  by  those  who  have 
some  acquaintance  with  the  existing  world  of  life,  this 
Guide  assumes  on  the  part  of  the  reader  at  least  as  much 
elementary  knowledge  as  is  contained  in  the  Guides  to  the 
Department  of  Zoology. 

Many  ot  the  specimeua  bear  small  discs  of  green  or  red 
paper.  Those  marked  with  green  discs  are  either  "type- 
specimens,"  or  have  been  described  and  illustrated  in  some 
scientific  work,  to  which  a  reference  is  given  on  the  label. 
Those  marked  with  red  discs  have  been  merely  noticed  or 
briefly  described  in  print. 

E.  BAY  LANKESTEB, 

IHreetor. 
May,  1904. 


INTRODUCTION. 


Objects  much  resemblmg  fishes,  shells,  plants,  and  other 
remains  of  living  things,  have  been  noticed  in  rocks  trom 
time  immemori^  So  long  ago  as  the  fifth  century,  B.C.,  the 
philosopher  Pythagoras  seems  to  have  observed  sea-shells 
buried  in  the  eartb  far  away  from  the  shores  of  the  seas 
then  existing ;  vhile  Xenophanes  of  ColophoD  recorded  the 
discovery  of  fishes  and  other  animals  embedded  in  the  hard 
rock  of  the  qnarries  near  Syracuse.  Herodotus  afterwards 
referred  to  sea-shells  &om  the  stone  qoarries  in  the  hills 
of  Egypt  and  the  Libyan  desert.  Other  contemporary 
philosophers  and  writers  made  similar  observations,  and 
most  of  them  appear  to  have  reached  the  very  natural 
conclusion,  that  these  petrified  relics  were  originally  buried 
in  tiie  bed  of  the  sea,  which  had  hardened  and  become  dry 
land  through  the  retreat  of  the  waters. 

At  this  early  period  in  the  study  of  natural  philosophy, 
however,  it  was  a  common  beUef  that  animals  could  originate 
from  the  mud  or  slime  of  lakes  and  rivers.  There  was 
therefore  another  reasonable  explanation  of  their  occurrence 
as  petrifactions  in  stone  which  seemed  simpler,  because  it 
did  not  involve  any  startling  theories  as  to  great  changes  in 
the  relations  of  l^d  and  sea.  If  certain  auimals  could  be 
generated  in  mud,  it  appeared  quite  probable  that  they  should 
sometimes  remain  concealed  in  their  native  element  without 
reaching  the  surface,  and  in  that  case  they  would  become 
hardened  into  stone  itself.  As  Theophrastus  remarked 
concerning  petrified  fishes,  they  might  have  "  either  developed 
from  Ireah  spawn  left  behind  in  the  earth,  or  gone  astray 
from  rivers  or  the  sea  into  cavities  of  the  earth,  where  tbey 
had  become  petrified."  These  bodies  thus  appeared  to  be 
mere  curiosities,  and  they  were  treated  as  such  by  Aristotle, 
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time,  but  belonged  to  many  different  periods  of  the  earth's 
history.  Their  destruction  and  burial,  therefore,  could  not 
be  ascribed  to  any  single  great  catastrophe.  It  was  demon- 
strated that  during  past  ages  the  distribution  of  land  and 
sea,  mountains  and  plains,  had  frequently  changed — ^that,  in 
fact,  rain,  rivers,  waves,  currents,  volcanoes,  and  phenomena 
like  earthquakes,  were  continually  altering  the  earth's 
surface,  even  under  the  eyes  of  man  himself.  The  fossils 
were  proved  in  most  cases  to  be  buried  in  displaced  portions 
of  sea-bottom,  and  in  the  mud  of  dried-up  lakes ;  and  it  was 
realised  that  the  relative  ages  of  these  deposits  could  be 
determined  by  the  order  in  which  they  lay  one  upon 
another.  Thus  arose  the  true  "  science  of  the  earth,"  which 
was  named  Oeology  by  De  Luc  in  1778. 

An  English  civil  engineer,  William  Smith  (1769-1839), 
was  perhaps  the  first  to  realise  fully  the  possibilities  of  this 
new  branch  of  learning.  His  profession  necessitated  much 
travel  through  the  country,  and  his  interest  in  the  distri- 
bution of  fossils  in  the  different  kinds  of  rock  led  him  to 
make  a  large  collection,  which  was  acquired  by  the  British 
Museum  in  1816,  and  is  now  exhibited  in  Gallery  No.  11 
of  the  Department  of  Geology.  His  published  maps  and 
writings  prove  that  the  various  features  of  the  landscape, 
in  districts  where  fossils  occur,  are  naturally  carved  out  of 
layers  of  rock,  which  are  simply  old  sea-beds  or  lake-beds 
piled  one  upon  another,  the  oldest  at  the  bottom,  the  newest 
at  the  top,  each  containing  its  own  definite  and  invariable 
set  of  fossils.  They  also  show  that  in  most  cases  when  these 
old  sediments  were  raised  into  dry  land,  they  were  tilted  in 
various  ways  from  their  originally  horizontjEd  position ;  so 
that  it  is  often  possible  in  a  short  walk  to  pass  over  the  cut 
edges  of  many  successive  layers,  perhaps  hundreds  of  feet  in 
thickness,  representing  immense  periods  of  time. 

While  Smith  and  others  were  busily  engaged  in  collecting 
fossils  and  observing  their  distribution,  Blumenbach,  Cuvier, 
Lamarck,  Brongniart,  and  other  naturalists  were  occupied 
with  a  detailed  study  of  the  fossils  themselves.  They  soon 
demonstrated  that,  while  most  of  these  petrified  remains 
could  be  interpreted  by  comparing  them  with  the  life  of  the 
present  world,  a  large  proportion  represented  animals  and 
plants  no  longer  existing.  They  also  observed  that  the 
older  the  fossils,  the  more  strikingly  different  they  were 
bom  any  animals  and  plants  now  living.  It  therefore 
became  evident  that  fossils  afforded  a  means  of  discovering 
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RELATIVE  LENGTHS  OP  EPOCHS. 


TEBTIABY.    1,600  ft. 


OEETAOEOXTB.    2,500  ft. 


JXntABSIO.    5000  ft 


TEIA8SIC.    3000  ft. 


PERMIAH.    1,600  ft. 


OAEBOHIPEKOUS. 

12,000  ft. 


SSyOVIAK.    4000  ft. 


SILXr&IAV. 
7000  ft. 


ORDOVIOIAN. 

15,000  ft. 


CAXBKIAN. 

12,000  ft. 


FEEOAICBBIAH. 

Extent  unknown. 
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RELATIVE  LENGTHS  OF  EPOCHS. 


TEBTIABY.    1,600  ft. 


OBETACEOUB.    2,600  ft. 


JITBASSIC.    5000  ft. 


TBIABBIO.    3000  ft. 


PERMIAK.    1.500  ft. 


OAKBOHIFESOTTS. 

12,000  ft. 


DEYOVIAV.    4000  ft. 


BILTTBIAV. 
7000  ft. 


OSDOYIOIAK. 

15,000  ft. 


CAXBKIAN. 
12,000  ft. 


F&EOAXBBIAN. 
Extent  unknown. 
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FOSSIL  MAMMALS  AND  BIRDS. 


GALLERIES  Nos.  1,  2.— FOSSIL  MAMMALIA. 


The  Mammalia,  or  warm-blooded  quadrupeds  which  nourish 
their  young  with  milk,  are  so  modem,  geologically  speaking, 
that  most  of  their  fossil  remains  occur  in  comparatively 
superficial  deposits  where  they  have  not  been  much  petrified 
or  mineralised.     A  large  proportion  of  the  fossil  bones  of 
this  Class  thus  appear  almost  as  fresh  as  those  of  newly- 
prepared  skeletons,  being  merely  stained  by  the  sand  or  mud 
in  which  they  have  been  buried.     Some  of  the  bones,  from 
the  most  recent  deposits  and   Pleistocene  formations,  are 
indeed  changed  only  by  the  loss  of  their  animal-matter, 
^hich  causes  them   to   become  brittle  and  powdery ;   and 
when  these  are  disinterred  it  is  necessary  to  harden  them 
by  treatment  with  a  solution  of  gelatine  or  glue,  which  often 
produces  a  shiny  surface.     Most  of  the   bones  from   the 
sandstones,  shales,  and   limestones  of  the  earlier  Tertiary 
formations,  have  their  animal- matter  replaced  by  silica  and 
oxides  of  iron,  which  also  fill  their  interstices  and  impart  to 
these  specimens  a  natural  hardness. 

The  fossil  Mammalia  are  arranged  in  the  Galleries  not 

^^icording  to  their  geological  age  but  primarily  in  the  natural 

groups  recognised  by  zoologists.     The  extinct  representatives 

*^  each  Order  are  placed  together,  the  various  Sub-orders 

^*nd  Families  being  usually  arran«^ed  in  a  descending  scale 

^^^^m  the  highest  to  the  lowest.     This  arrangement  within 

'^he  Order  obviously   coiTCsponds    more   or   less   with   the 

pological  succession  of  its  various  representatives;  for  the 

^her  groups  occur  later  in  time,  the  lower  groups  earlier. 

B 


ock  o(  Lower  Pliocene  Marl  from  Pikermi,  Greoue, 
and  a  few  bones  of  Hirda;  about  onc-Iillili  naC 
to  HipiKiriim,  the  suTrouiiding  b^ticR  to  Hifi 
«n»ll  carnivore.     (Caso  A.) 
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cemented  together  by  carbonate  of  lime,  they  are  termed  Pier-case  S. 

"bone-breccias"  (Italian  breccia,  a  crumb).     Examples  are 

shown  from  Gibraltar,  from  Minas  Geraes,  Brazil,  and  from 

the  Wellington  Caves,  New  South  Wales  (Pier-case  2,  top 

shelf).     Treacherous  ground,  like  a  swamp  or  peat-bog,  is 

often  rich  in  the  skeletons  and  other  remains  of  animals 

which  have  become  mired  by  accident.     The  salt  marshes 

or  "  licks  "  of  North  America  tiius  yield  remarkable  skeletons 

of  the  mastodon  (Stand  B),  while  the  tundras  of  Siberia 

entomb  innumerable  carcases  of  the  mammoth  and  woolly 

rhinoceros. 

Caverns. 

The  bone-bearing  deposits  on  the  floors  of  caverns  in  Wall-oMe 
limestone  districts  are  particularly  interesting,  because  in  pi«- il-^  o 
many  cases  the  fossil  remains  have  not  been  introduced  by  Table-oase 
accident,  but  by  men  or  wild  beasts  which  have  inhabited  1. 
these  retreats.  In  England  and  Wales,  for  example,  a  large 
proportion  of  the  caverns  were  hyaena-dens  during  the 
Pleistocene  period,  and  the  remains  both  of  the  hysenas  and 
of  their  prey  are  found  in  the  red  clay  covering  the  floor. 
Other  caverns  were  inhabited  by  primitive  man,  either 
exclusively  by  him  or  only  at  times  when  the  hysenas  were 
driven  out ;  and  in  such  cases  there  are  articles  of  human 
workmanship,  traces  of  fire,  and  even  bones  of  man  himself, 
in  the  same  kind  of  deposit.  This  "cave-earth,"  as  it  is 
termed,  is  mainly  the  residue  of  decomposed  limestone,  and 
it  is  mixed  with  drippings  of  lime-water,  which  evaporate 
and  leave  a  crust  of  carbonate  of  Hme.  When  a  cavern 
becomes  deserted  and  the  drippings  are  undisturbed,  the 
limy  crust  thickens  slowly  into  a  layer  of  **  stalagmite," 
which  seals  up  whatever  may  be  beneath  in  a  permanent 
state  of  preservation.  A  specimen  of  the  resulting  floor 
from  Brixham  Cave,  near  Torquay,  enclosing  an  antler  of  a 
reindeer,  is  seen  in  Wall-case  1.  An  interesting  piece  of 
stalagmite  enclosing  human  remains,  fvom  the  cavern  of 
Bnmiquel,  France,  is  also  shown  in  the  same  case. 

Mammals  of  Pleistocene  Europe. 

Unfortunately,  the  surface  of  the  land  changes  so  rapidly 
by  weathering  and  "  denudation "  (natural  wearing  down 
and  washing  away),  that  no  once-inhabited  caverns  hitherto 
diacovered  date  back  further  than  the  Pleistocene  period, 

B  2 
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Temperate  Mammalia.  Wall-oaoe 

Wild  C&i  {Felts  catus),  -^      ^'      ^ 

Lynx  (Felts  lynx),  TiBT-emae  & 

Otter  {Lutra  vulgaris). 

Badger  (Meles  taxus). 

Stoat  (Mustela  erminea). 

Weasel  (Mustela  vulgaris). 

Marten  (Mustela  manrtes). 

Fox  (Cants  vulpes). 

Wolf  (Cants  lupus). 

Brown  Bear  (UrstLs  arctos). 

Grisly  Bear  (Ursus  horribilis). 

Horse  (Equus  caballtui). 

Bison  (Bison  bonasus). 

Boebuck  (Capreolus  caprea). 

Stag  (Cervus  elaphus). 

Wild  Boar  (Sus  scrofa). 

Hare  (Leptu  europxus). 

Rabbit  (Leptts  cunicuhis), 

Beaver  (Castor  fiber). 

Southern  Mammalia. 

Lion  (Felts  led). 
Leopard  (Felis  pardus), 
Eamr  Cat  (Felis  caffra). 
Spotted  Hysena  (Hyxna  crocuta), 
HLppopotamus  (Hippopotamus  ampTUbius), 

Extinct  Mammalia. 

Sabre-toothed  Tiger  (Ma^ihserod/us  latidens). 
Short-nosed  Cat  (Felis  brevirostris). 
Cave-bear  (Urstts  spelceus). 
Woolly  Rhinoceros  (Rhinoceros  antiquitatis). 
Narrow-nosed  Rhinoceros  (B,  leptorhinus). 
Large-nosed  Rhinoceros  (R,  megarhintts), 
Irish  Deer  (Cervus  giganteus). 
Uras  (Bos  primigenius). 
Mammoth  (Elephas  primigenius). 
Straight-tusked  Elephant  (Elephas  antiquus). 

The  remains  of  some  of  these  animals  have  an  interesting 
distribution.  The  cave-bear  occurs  most  abundantly  in  the 
oldest  layer  of  the  floor,  as  in  Kent's  Cavern  and  the  Cres- 
well  Caves.  It  is  the  only  animal  found  in  some  of  the 
caverns  of  Franconia  and  the  Harz  Mountains,  Germany, 
where  most  of  the  individuals  are  aged  and  seem  to  have 
retreated  to  these  quiet  spots  to  die.  The  British  lion 
appears  to  have  been  most  numerous  in  the  neighbourhood 
of  the  Mendip  Hills.  The  hippopotamus  ranged  as  far  north 
as  Eirkdale  Cave  in  the  Vale  of  Pickering,  Yorkshire.     The 
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awa7  in  ttimining  the  flint-Dodulea   to  shape,  aod   among  ThUm-om 
them  is  a  broken  jaw   of  a  woolly  rhinoceros,  which  may  ^ 

possibly  represent  part  of  the  workman's  food.  There  are 
also  completed  implements.  One  example  was  accidentally 
broken  before  it  was  finished,  and  ao  thrown  away.  Mr. 
Spnrrell  recovered  the  two  pieces,  and  also  the  numerous 
flakes  which  were  stmck  off  in  the  fashioning  of  it.    With 


great  patience  and  skill  he  replaced  all  the  flakes,  thns  Tabla-oaM 
restoring  the  flint-nodule  to  the  original  form  which  it  had  ^^ 

when  PaheoUthic  man  selected  it  for  his  work  (Fig.  1). 

The  finest  and  most  varied  PaJEeolithic  stone  implements 
(flint  or  chert)  ate  found  with  the  bones  of  the  Pleistocene 
mammals  in  the  higher  layers  of  the  caverns.  They  denote 
a  more  advanced  race  of  men,  which  Professor  Boyd  Dawkins 
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satisfactory  teeth  and  bones  lately  found  in  a  fissure  in  the  TabLe-oase 
Carboniferous  Limestone  near  Buxton,  Derbyshire.    A  typical         ^^ 
series  of  the   Crag  fossils  is  exhibited  in  Table-case  1a. 
Mastodon,  Hipparion,  Tapirus,  Oaaella,  and  Hysenarctos,  are 
the  most  noteworthy  genera.     Some  of  the  specimens  may 
have  been  washed  out  of  Miocene  deposits. 


SYSTEMATIC  COLLECTION. 

Class. — MAMMALIA. 
Sub-class  I. — ^Eutheru. 

Obdeb  I.— primates. 

Stjb-obder  1. — Anthropoidea. 

As  already  mentioned,  the  bones  and  teeth  of  man  are  Table-oaee 

very  rare  in  geological  formations — he  is  usually  represented  piep^Jaaes 

merely  by  his   handiwork.    A  few  important  specimens,       2,8. 

however,  have  been  discovered,  and  plasticr  casts  of  these 

are  exhibited  in  Table-case  1.     There  is  a  copy  of  the  top 

of  a  skull,  of  a  very  lowly  type,  found  with  the  remains  of 

Pleistocene  mammals  in  a  cavern  in  the  Neanderthal,  near 

Dusseldorf,  Germany.    There  are  also  copies  of  two  imperfect 

skulls  and  some  limb-bones  of  a  similar  lowly  kind  of  man 

discovered  in  undoubted  association  with  Pleistocene  mammals 

in  the  cavern  of  Spy,  near  Namur,  Belgium.    These  specimens 

seem  to  represent  a  human  race  inferior  to  any  now  existing, 

but  comprising  powerfully  built  individuals.     The  forehead 

is  low ;  the  bony  ridges  above  the  eyes  are  very  prominent ; 

and  the  chin  is  somewhat  retreating.      The  radius  and  ulna 

are  unusually  divergent  in  the  middle  of  the  fore-arm.    The 

femur  is  somewhat  bent,  and  the  tibia  is  comparatively 

short,  so  that  the  leg  cannot  have  been  quite  upright  in 


Most  of  the  actual  bones  of  man  preserved  in  the  Pior-oase  2. 
collection  are  probably  quite  modern  compared  with  the 
primitive  race  just  mentioned.  In  Table-case  1  there  are 
parts  of  the  skeleton  of  an  aged  man  found  at  a  depth  of 
34  feet  ia  the  Thames  mud  during  the  excavation  of  Tilbury 
Docks.    In  Pier-case  2  is  placed  the  famous  human  skeleton 


^"lospjiorites  of  southern   France,  are  shown  in   Pier- Pler-OMB  8. 
case  6.    There  are  also  jaws  of  the  same  animals  from  the 
Lpper  Eocene  of  Hordwell,  Hampshire  (Fig.  2),  and  jaws  of 
an    aUied    genua    from    the 
Eocene     of     Dakota,    \J.8.A. 
At  the  present  day  the  lemnrs 
are  confined   to   Madagascar, 
parte     of     Africa     and     the 
southern  Asiatic  region.  They 
are  especially  characteristic  of 
Madagasf^r,  and  are  all  small 

animals  adapted  exclusively  Pio.  2.-Paiatel  view  of  left  upper 
for  a  life  in  trees.  In  the  "^^^  «'  »  Lemur  {AAipu  magna) 
surface  deposits  and  caverns  of  ^™  V.?^'  Eocene^  HordweU, 
Madagasc^heirfossilremains  ^-l»'""  =-'--■  (P--c-»3.) 
are  numerous,  and  among  these  it  is  easy  to  recognise  large 
and  even  gigantic  extinct  kinds  (Nesopitkecus,  M&foladapis, 


•^^  3-~-Modal  of  EkoU  and  loner  jaw  of  a  supposed  aquatic  t^emiu 
{Ibfalada^  inmgnis),  irom  a  Oavam  in  Madagascar ;  one  quarter 
nat.  tin.    (Pier-case  3.) 

^)  which.lived  in  the  Pleistocene  and  Prehistoric  periods. 
«ie  laigest  species  of  Afegaladapis  (3f.  iasignis),  of  which 
various  fragments  are    exhibited  and  of  which  a   restored 
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8.  model  of  the  skull  (Fig.  3)  is  placed  oi^  the  top  shelf  ot 
Fier-CRse  3,  must  have  been  about  as  large  as  a  donkey. 
It  clearly  did  not  live  in  trees,  and  it  may  perhaps  have 
been  adapted  for  an  aquatic  life.  The  bony  rims  of  the 
orbits  are  curiously  produced  and  arranged  like  those  of 
a  hippopotamus. 

Order  II.— CARNIVORA. 

Sub-order  1.— Carnivora  Vera. 

Pier-eased.  The  true  cats  or  FelidsB  are  well  represented  among 
fossils,  which  trace  back  the  ancestry  of  this  highest  surviving 
tribe  of  flesh-eaters  to  Miocene  European  animals  mucli 
resembling  the  existing  Cryptoprocta  of  Madagascar.  Fdis 
itself  first  appears  in  the  Middle  or  Upper  Miocene  of 
Europe,  and  culminated  in  the  great  cave-lion,  which  is 
probably  only  a  variety  of  the  existing  Fdis  leo  of  Africa 
and  Asia.  Among  the  numerous  remains  of  this  animal 
in  Pier-case  3  may  be  particularly  noticed  the  fine  skull 
obtained  by  Mr.  Flaxman  Spurrell  firom  the  Pleistocene 
brick-earth  of  Crayford,  Kent.  The  small  ancestral  Felidae 
are  represented  by  jaws  of  Pseudsdurus  and  Proadums  from 
the  Miocene  of  France. 

Still  more  deadly  than  the  Felidae  must  have  been  the 
extinct  Nimravidsa  or  MaclieBrodontidsB,  of  which  many 
were  as  large  as  lions,  with  over-grown  upper  canine  teeth 
and  with  fore-limbs  as  effective  as  grappling  irona  A 
diagram  of  a  complete  skeleton  of  Machserodus  from  the 
pampa  of  South  America  (now  in  the  National  Museum, 
Buenos  Aires),  is  placed  in  the  upper  part  of  Pier-case  3, 
above  the  remains  of  this  and  the  allied  genera.  Mdchserodm 
is  often  named  the  "  sabre-toothed  tiger,"  in  allusion  to  its 
large,  laterally-compressed  upper  canine  teeth,  which  have 
finely  serrated  edges.  The  mouth  seems  to  have  opened 
to  an  abnormal  extent  to  permit  the  effective  use  of  these 
terrible  weapons  (Fig.  4).  As  shown  by  the  fragmentary 
fossils,  Machserodvs  is  represented  first  in  the  Miocene  of 
France  and  Germany;  next  in  the  Pliocene  of  France, 
England,  Italy,  Greece,  Hungary,  the  Isle  of  Samos,  Persia, 
and  India ;  and  finally  by  the  largest  species  in  the  Pleis- 
tocene of  France,  Germany,  Italy,  England,  North  America, 
Ecuador,  Brazil,  and  Argentina.  Teeth  from  Kent's  Cavern 
and  the  Creswell  caves  prove  its  association  with  the  cave- 
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mea  in  England.    The  complete  extinction  before  historic  Fln-oMs  8. 
times  of  so  widely-spread  an  animal  is  very  remarkable. 
SoplophfOneus,  of  which  skulls  are  exhibited,  is  an  allied 


Jl^ 


Pia.  i. — Diagram  of  heea  of  the  "  Sabre-toothed  Tiger "  {iiacfmroAv* 
•Mopau*),  trom  the  Pampft  Formation  ol  BDenoa  Aires,  A^»D(ine 
Bepablio,  ahowinff  the  widely  open  mouth ;  ono-eighcb  nat.  size. 
(Aftot  W.  D.  Matthew.) 

genua  from  the  Oligocene  White  Itiver  Formation  of  Korth 
America.  EusmUvs,  represented  by  jaws,  in  oae  of  the  »maU 
ancestral  forma  from  the  Oligocene  Phosphorites  of  southern 
Fiance. 

In  the  exhibition  of  remains  of  Hysenidse  (Pier-case  3)  I 
the  laigest  apace  is  occupied  by  the  European  cave-hytena, 
which  seems  to  have  been  essentially  identical  with  the 
existing  spotted  hyiena  {Symna  croouta)  of  Africa.  Indi- 
viduals in  all  stages  of  growth  are  represented  by  the  jaws 
and  teeth  from  the  English  caverns,  and  by  other  fragments 
from  river  deposits  and  the  Norfolk  Forest  Bed,  Other  true 
hyienas  are  known  by  fosnils  from  the  Lower  Pliocene  of 
Greece,  ttemos,  Persia,  and  India;  but  there  are  no  traces 
of  the  family  in  America,  htith^rium,  from  the  Lower  Tabl»-oaa» 
Phocene  of  Greece,  Samoa,  Persia,  and  India,  is  known  not  *■ 

only  by  fine  skulls,  of  which  there  are  some  in  Table-case  2, 
bat  also  by  the  greater  part  of  the  skeleton.  It  is  an 
ancestral  genus,  connecting  the  Hysiiide  with  the 
Viverrid*. 

The  ViTerrldse,  or  civets,  mongooses,  and  their  allies. 
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Tabl«i«aBe  am  very  old  CamiTora,  whicli  appear  to  have  been  always 

^  small  aniinals  confined   to  the   Old  World.     As  ehowii  by 

remains  in  Table-case  2,  Viverra  itself  seems  to  have  lived 

unchanged  from  the  Upper  Eocene  period  to  the  present  day. 

The  MoBtelidse,  or  weasels,  badgers,  and  otters  (Table- 
case  2),  also  date  back  to  the  Upper  Eocene  period,  b^inoing 
in  the  Old  World  and  then  spreading  to  America.  The 
occurrence  of  the  glutton  {Chdo  luscug)  in  the  English  and 
Welsh  cave-earths,  and  iu  the  Forest  Bed,  is  interesting. 

The  raccoons,  or  Procyonid»,  are  scarcely  known  amon^ 
fossils;  but  teeth  from  the  Red  Crag  (Lower  Pliocene)  of 
Suffolk  seem  to  belong  to  the  existing  Indian  Aiiwms  or  a 
closely  allied  genus  (plaster  cast  in  Table-case  2). 

The   Canldw,  oi  wolves,  foxes,  jackals  and  dogs,  have 
scarcely  changed  in  any  essential  respects  since  the  Miocene 
period,  when  they  already  flourished  both  in  the  Old  World 
and  in  North  America.     Murchison's  famous  "  fossil  fox  of 
Fi«T-oaM  a  Oeningen,"  from  the  Upper  Miocene  of  Baden,  is  a  typical 
member  of  the  family.     Cynodktis  and  allied  genera  (Table- 
case   2),  from   the  Oligocene  Phosphorites  and   the   Upper 
Eocene  of  France,  connect  the  Canidae  with  the  Viverridae 
FisT-oasa  4.        The  bears,  or  Uraldn,  which  are  at  present  distribntnl 
^"^^  &**"*  "^^"^  nearly  all  the  world,  except  Australia  and  New  Zealand, 
have  only  had  so  wide  a  range  since  the  dawn  of  the 
Pleistocene  period.    So  far  as  known,  the  family  began  its 
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existence  in  Europe  and  Asia,  where  there  are  many  remains 
of  Pliocene,  Miocene,  and  Oligocene  animals  which  must  be 
regarded  as  ancestors.  The  true  bears  of  modem  times  ue 
mixed  feeders,  and  have  teeth  modified  accordingly.     In  the 
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Pleistocene  period  an  extinct  species  of  very  large  size,  whose 
renmns   are   frequently  found  in   the   caverns  of  Europe,  Tfth^«a»* 
ia  named  the  cave-bear  {Urgua  spelmus).     A  skeleton,  recon- 
structed from  the  bones  of  several  individuals  from  Fiench 
caverns,  is  exhibited  in  Pier-case  4.    Hemains  of  this  species 
(Fig,  5)  are  common  in  the  English  and  Welsh  caverns,  but 
it  does  not  appear  to   have  reached 
Ireland  or  North  America.     A  carious 
suab-noaed    bear  (ATctotkmitm),   also 
of  laige  size,  existed  in  the  Pleistocene 

period   in    America ;    and   a  partially  Pitfr-fiann  4. 

reconstructed  skeleton  of  it,  &om  the 
pampa  of  Buenos  Aires,  is  mounted  in 
Pier-oaae     4.      In     die     Pliocene     of 
Europe  and  Asia,  and  in  the  Miocene 
of  Europe,   there   are   bear-like  quad-    Fio.  6.— View  of  grind- 
mi«i.    with    „ua™   (not    elongated)       '^.r.Ts.'LSSS. 
Upper  gnndmg  teeth  (Fig.  6).     A  very       from  the  Bed  Orag  of 
arge    species,    JSytenarelOB    sivalensis,       SuBoik ;  n»t.  bIeo. 
from  the  Siwalik  Formation  of  India, 
is  repieaeDted  by  a  fine  akuU  and  other  remains  in  Pier- 
case  4.     This  animal  seems  to  have  differed  ftom  the  bears 
and  resembled  the  dogs  in  having  a  very  prominent  elbow. 
Older  fossils  from  the  Miocene  and  Oligocene  of  Europe, 
named  Amphieyon  and  Ctphalogale  (Fig.  7),  belong  to  animals 


fto.  7.— Right  ramus  of  lower  jaw  of  a  primitive  dog-lite,  bear-Uka 
MMnT"*!  (CephaiogaU  breovntbni),  ttom  the  Oligocene  PbosphoriteB 
of  Fiuice ;  net.  bim. 

of  a  strictly  flesh-eating  kind,  which  were  neither  bears  nor 
dogs,  but  intermediate  between  the  two  families.  Good 
examples  of  the  dentition  are  seen  in  Table-case  2. 
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SuB-osDEB  2. — Oreodonto. 

The  true  Caraivora  can  thus  be  traced  back  to  the  tjpper 
Eocene,  when  most  of  them  were  small  creatures  closely 


resembling  the  existing  Yivemdie.    They  are  preceded  in 
the  Middle  and  Lower  Eocene,  both  in  the  Old  World  and 
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in  North  America,  by  peculiar  lowly  Carnivora  with  a  Table-oaM 
comparatively  small  brain,  in  which  the  cerebral  hemi-  ^^ 
spheres  are  nearly  smooth  and  do  not  cover  the  mid- 
brain. In  these  animals  there  is  no  special  '^sectorial" 
or  "camassial"  (flesh-cutting  tooth)  near  the  back  of  the 
jaw,  and  the  whole  dentition  is  very  simUsur  to  that  of 
the  flesh-eating  pouched  animals  (Marsupialia)  now  Uving 
in  Australia  and  Tasmania.  They  were,  in  fact,  regarded 
as  Marsupialia  for  many  years,  until  it  was  discovered 
that  some  of  them  possessed  a  complete  milk-dentition 
which  was  replaced  by  the  usual  permanent  teeth.  The 
existing  Marsupialia  never  have  more  than  one  milk-tooth 
replaced  on  each  side  of  either  jaw. 

These  Creodonta  ("  flesh-teeth  "),  as  they  are  termed,  were 
sometimes  as  large  as  lions  or  bears,  and  survived  in  the 
northern  hemisphere  at  least  until  the  beginning  of  the 
Miocene  period.  A  typical  series  of  remains,  chiefly  of  the 
Upper  Eocene  and  OUgocene  genera  Hysenodon  (Fig.  8)  and 
Pterodan^  is  shown  in  Table-case  2a.  A  fine  jaw  of  a  large 
Pterodan  from   the  Upper  Eocene  of  Egypt  is  especially  ^ 

noteworthy. 

The  so-called  Sparassodonta  from  the  early  Tertiary 
of  South  America  seem  to  have  been  Creodonts  in  which 
only  one  or  two  of  the  premolars  and  the  canine  were 
preceded  by  milk-teeth.  Portions  of  jaws  of  Prothylacinus 
dud  Borhyasna  (plaster  casts),  from  the  Santa  Cruz  Formation 
of  Patagonia,  are  exhibited  in  Table-case  2a. 

SuB-OBDER  3. — Pinnlpedia. 

The  seals,  walruses,  and  their  allies  are  scarcely  repre-  Table^Mses 
sented  among  fossils,  and  no  important  ancestors  are  known.  ^^  ^ 
The  tusks  of  a  large  walrus  (Trichecodoii  huxleyi)  have  been 
found  in  the  Pliocene  Bed  Crag  of  Sufiblk  (see  Table-case 
1a).  a  few  fragments  of  seals  from  the  Norfolk  Forest 
B^  are  shown  in  Table-case  3 ;  and  with  these  are  plaster 
casts  of  other  remains  from  the  Pliocene  Crag  of  Belgium. 


Oeder  III.— INSBOTIVORA. 

Among  the  fragmentary  fossil  remains  of  the  shrews,  Table-oaae 
moles,  and  hedgehogs,  there  are  none  of  much  interest ;  but        ^*' 
they  date  back  at  least  to  the  close  of  the  Eocene  period. 

c 
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Table-case  Jaws  and  limb-bones  of  the  desman  (Myogale  moschata),  an 
2a.        animal  now  confined  to  south-east  Russia,  are  shown  from 
the  Norfolk  Forest  Bed. 


Order  IV.— CHIBOPTERA. 

Table-oaae        Fossil  skeletons  discovered  in  France  prove  that  the  bats 
2a.        ^QpQ  ^  completely  formed  in  the  Upper  Eocene  as  they  are 
at  the  present  day ;  but  there  are  only  imperfect  skulls  and 
jaws  in  the  collection  of  the  Museum  (Table-case  2a). 


Order  V.— UNQULATA. 

As  the  hoofed  animals  are  traced  backwards  through 
geological  time,  the  fossils  gradually  lead  to  small  marsh- 
dwelling  or  forest-dwelling  predecessors,  which  were  adapted 
to  live  on  succulent  vegetation.  The  existing  tapirs,  pigs, 
peccaries,  hippopotamus,  and  chevrotains,  are  the  least 
altered  survivors  of  this  ancestry;  while  the  rhinoceroses, 
horses,  cattle,  giraffes,  deer,  and  elephants,  with  effective 
grinding  teeth,  are  the  highest  and  newest  members  of  the 
Order. 

Sub-order  1. — ^Ferissodactyla. 

Fier-oases        It  seems  probable  that  at  the  dawn  of  the  Eocene  period 

TaMo^MiooD  ^  ^®  hoofed  animals  were  five-toed ;  but  most  of  them  soon 

4»  6.       began  to  exhibit  a  tendency  towards  the  reduction  of  the 

spreading  foot.     In  one  group  comprising  the  existing  tapirs, 

rhinoceroses,  and  horses,  the  whole  weight  of   the  body 

gradually  became  concentrated  on  the  middle  toe,  so  that 

this  grew  stout  at  the  expense  of  the  other  toes.    Thus  arose 

the  uneven-toed  hoofed  animals  or  Perissodactyla.     The 

tapirs  retain  four  toes  on  the  fore  foot,  three  on  the  hind 

foot ;  the  rhinoceroses,  three  toes  on  each  foot;  and  the  true 

horses,  only  one  toe  on  each  foot  (see  Fig.  9). 

Fler-oases        The  rhinoceroses,  which  are  restricted  to  Africa  and 

Tabl~^afle  ^^®  Indian  region  at  the  present  day,  wandered  far  from 

4.         tropical  climes  during  the  Pleistocene  period  and  ranged 

over  nearly  the  whole  of  Europe  and  AjsIa,  being  common 

even    within    the    Arctic    Circle.      The   northern   species 

(Bhinoceras  antiquitaiis  or  R,  tichorhinus)  seems  to  have 

been  most  closely  related  to  the  nearly  extinct  square-nosed 

rhinoceros  (B.  simvs)  of  Africa.    It  is  commonly  known  as 
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Id 


the  "voolly  rhinoceroe,"  beeaase  its  mummified  remains, 

which  are  ^acoveted  in  the  frozen  tundras  of  Siberia,  prove  _  ,^^_„ 

that  the  skin  was  covered  with  wool  and  long  btdr.    It     ^  4, 

possessed  two  horns,  of  which  the  foremost  was  so  lai^ 

that  the  nsually  gristly  partition  between  the  right  and  1^ 

halves  of  the  nose-cavity  became  bony  for  a  support,  and 

this  is  always  conspicuous  in  well-preserved  skulls.     The 

actual   horns  (which  are  never  bony  in  rhinoceroses,  but 


Fla.  9. — Skeleton  of  Foro  foot  ol  three  existiug  FeriBSodaot;!  or  Uneren- 
toed  Dneolata — name!;,  Tapir  (A),  Rhinoceros  (B),  end  Hone  (C), 
moeh  reduced  in  size.  R,  ndiua;  U,  ulna;  c,  cuneiform i  I,  lunar; 
1,  ac^hoid ;  u,  unoiform ;  m,  magnum ;  td,  trapezoid ;  tm,  trapezium ; 
n.  m.  IV.  T,  the  zerertil  digits.     (From  Flower's  "  Osteology  of  the 


merely  hardened  clusters  of  hair)  are  only  preserved  in  the 
&ozen  earth  of  the  Arctic  Circle.  A  small  example  is 
exhibited  with  some  skulls  in  Fier-case  6.  The  bones  and 
teeth  of  the  woolly  rhinoceros  are  common  in  British 
Pleistocene  deposits  and  on  the  bed  of  the  North  Sea ;  and 
fine  specimens  are  shown  in  Pier-case  6  and  Table-case  4. 
Some  fragmentary  remains  from  Cbartbam  in  Kent,  are 
eapecdally  interesting  as  being  among  the  earliest  discoveries 
of  fossil  bones  in  England  to  attract  notice.  They  were 
c  2 


GUIDE  TO  THE   FOSSIL  HAHHALS   AND   BIBDS, 

I  described  hj  William  Somner  ia  1669  in  a  Bmall  printed 
(Tftta^4Bm  '^^*'^''  fi°''^'^^> "  Chartham  Newa ;  or,  A  Brief  Belation  of  some 
^        4,  strange   Bonea  there  lately  digged  up,  in  acme  grounds  of 

Mr.  John  Somner  of  Canterbury ; "  but  they  were  wrongly 
aupposed  to  belong  to  aome  "  sea-monater."  One  fine  skull 
and  aaaociated  bones  were  found  in  an  excavation  beneath 
the  "  Daily  Chronicle  "  office  in  Fleet  Street,  Loudon.  Other 
fragmentary  lemaina  horn  Engliah  cavema  prove  that  this 
rhinoceros  was  commonly  preyed  upon  by  the  hyienas.  One 
oval  plate  of  bone  from  Kent's  Cavern  ia  particularly  note- 
worthy, and  exhibits  deep  tooth-marka  round  its  edge.    It 


Fia.'lO— SknlllBiiil  lower  jaw  of  i^a  Slender-nosed  RhinooetM  {Blunoeen* 
bptorUiHut,  from  the  PleUtooene  of  lUord,  Bvaz ;  one-eightb  otl. 
■ize.    (Bnd7iOoUeotion,  Piot-OMe  6.) 

ia  evidently  the  bone  to  which  the  front  hom  was  fixed  at 
the  time  when  the  hyienaa  gnawed  it,  and  the  limit  of  their 
gnawing  was  determined  by  the  size  of  the  base  of  this 
horn  which  has  since  decayed. 

-I-        Two  other   apociea  (R.  leptorhimu  and   S.  meffarhiiiu) 

Table-oMe  ^^  represented  in  the  Pleistocene  deposits  of  England  and 
the  adjoining  parts  of  the  coutinent,  in  aasociation  with  the 
woolly  rhinoceros.  Fine  skulls  of  B.  leptorkinus  (Fig.  10) 
from  the  Thames  Valley  are  placed  in  Pier-case  6 ;  and  there 
are  teeth  and  jaws  of  this  species  and  B.  megarkinui  both  in 
Pier-case  6  and  in  Tiible-oase  4.  A  alijfhtly  earlier  rhinoceros 
{B.  etruscux),  which  commonly  occurs  in  the  Upper  Flioceoe 
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of  southern  Europe,  ia  also  represented  by  jaws  and  teeth 
in  the  Norfolk  Forest  Bed,  from  which  Mr.  Savin  collected 
the  series  of  specimens  in  Pier-case  7.  True  two-homed 
riiinoceroses  are  found  in  the  Lower  Pliocene  of  Eppelsheim 
(Hesse-Darmstadt),  Pikermi  (Greece),  the  Isle  of  Samos,  and 
Uaragha  (Persia),  as  shown  by  fine  specimens  in  Pier-case  8. 
Pliocene  rhinoceroses  are  likewise  found  in  the  Siwalik 
Formation  of  India,  and  here  there  are  not  only  two-homed 
apecies  but  also  direct  ancestors  of  the  one-homed  species 
{R.  wiicomis)  which  now  lives  in  India.  Their  remains  were 
collected  chiefly  by  Falconer  and  Cantley  and  are  exhibited 
in  Pier-case  7. 


Fig.  11. — Sknll  and  lowei  law  of  a  Hornless  Rhinoceros  {Actrathtrium 
migakdu*),  from  the  Upper  Miooene  of  Colorado,  U.S.A. ;  ons-sixth 
DM.  Die.    (AHer  E.  D.  Cope.) 

In  the  Miocene  and  Oligocene  formations  both  of  Europe 
and  North  America,  and  in  the  Lower  Pliocene  of  Europe  and 
Ama,  there  is  evidence  of  numerous  ancestral  rhinoceroses, 
most  of  which  were  almost  or  quite  homless  (e.g.,  Acera- 
thtrium).  In  fact,  the  American  representatives  of  the 
Hliinoceridffi  (Fig.  11)  seem  to  have  become  extinct  at  the 
end  of  the  Miocene  period  before  they  had  acquired  more 
thui  the  slightest  trace  of  a  horn.  As  in  the  true  modem 
riiinocerosee,  of  course,  this  structure  is  never  fossilised — its 
pnaenee  or  absence  is  merely  inferred  from  the  size  of  the 
i»m1  bones  and  from  the  presence  or  absence  of  a  roughness 
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Fieroaae  &  on  the  bone  where  the  horn  would  be  attached.  The 
earliest  rhinoceroses  are  the  smallest  and  have  the  front 
teeth  best  developed.  Some  of  them  (jffyracafon),  as 
proved  by  the  shape  of  the  back  of  the  sknll,  could  only 
use  their  jaws  for  crushing  or  chopping  their  food,  and  had 
not  acquired  the  powerful  grinding  bite  characteristic  of 
their  modem  representatives.  Illustrations  are  exhibited  in 
Pier-case  8  and  Table-case  4. 

Fler-oasea.  A  very  peculiar  rhinoceros,  Ela^motherivmi  gSnricum, 
with  a  skull  more  than  a  yard  in  length,  lived  in  Siberia  and 
part  of  south  European  Russia  in  the  Pleistocene  period.  It 
must  have  borne  an  enormous  horn,  not  on  the  nose,  but  on 
a  bony  prominence  in  the  middle  of  the  forehead  above  the 
eyes.  Its  teeth,  though  formed  on  the  rhinoceros-plan,  are 
shaped  like  those  of  a  horse.  They  have  crimped  enamel 
and  must  have  been  very  effective  grinders  for  a  long-lived 
animal.  Plaster  casts  of  the  skuU  and  other  remains  are 
exhibited  in  Pier-case  6. 

Ptor-ease  a  The  TitanotheriidsB^  of  the  Eocene  and  Oligocene  periods 
Case  Ii.  ^  America,  seem  to  have  been  closely  related  to  the  early 
rhinoceroses.  Some  typical  remains  of  the  latest  genus, 
Titanothet'ium  itself,  are  placed  in  Pier-case  8,  and  a  fine 
skull  is  exhibited  in  a  special  Case  (marked  L).  The  head  is 
shaped  like  that  of  a  rhinoceros ;  but  the  roof  of  the  noee- 
cavity  bears  a  pair  of  small  bony  horns  or  horn-cores,  and 
the  teeth  form  an  almost  or  quite  continuous  series  in  the 
mouth.  The  fore  foot  has  four  toes,  of  which  the  two  middle 
ones  are  less  unequal  than  in  the  tapirs ;  the  hind  foot  has 
three  toes.  Some  species  attained  a  very  large  size,  15  to 
18  feet  in  length  (Fig.  12). 
Pier-oase  The  typical  one-toed  horses  (of  family  Equldas),  which 
^0*  are  only  found  in  a  wild  state  at  the  present  day  in  Afirica 
and  Asia,  ranged  also  over  Europe  and  the  whole  of  North 
and  South  America  during  the  Pleistocene  period.  Some  of 
them,  whose  bones  cannot  be  distinguished  from  those  of 
Hqutis  cahallus,  wandered  even  into  the  Arctic  Regions. 
Most  of  them  belonged  to  the  genus  Equus,  but  a  few  in 
South  America  were  peculiar,  notably  the  Hippidium  and 
Onohippidium  found  in  the  Argentine  Bepublic.  As  shown 
by  a  plaster  cast  of  the  skull  in  Pier-case  10,  the  latter  genus 
was  characterised  by  a  remarkable  development  of  the  noee  : 
it  is  also  known  to  have  possessed  unusuaUy  short  and  stout 
legs.  All  the  American  horses  seem  to  have  become  extinct 
b^ore  the  New  World  was  colonised  from  Europe  in  historic 
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r  found  there  are 


times ;  and  the  so-called  wild  horses  i 

merely  escapes  from  domestication. 

PleivoaM  The  earliest  remainB   of  one-toed  horses  hitherto  dia- 

Tablfr^oaae  covered  (Fig.  13,  1)  occur  in  the  Lower   Pliocene  Siwalik 

0.  Fonnation   of  India   {Equus  sivalensis,  Pier-caae  10);   and 

they  are  first  found  in  Europe  in  the  Upper  Pliocene,  in 

America   in   the    Pleistocene.      Their  first    appearance    in 

England  is  in  the  Norfolk  Forest  Bed,  and  their  remains  are 

common  both  in  the  Pleistocene  river-deposita  of  this  country 

and    in    caverns   (Pier-case    10).      These    true  horses    are 

immediately  preceded  in  Asia,  Northern  Africa,  Europe,  and 


FiQ.  13. — DiagiEun  showing  the  gradual  loea  of  toes  in  the  fore  foot  fa)  and 
inorease  of  Dompleiity  in  the  grincUiig  teeth  [b]  of  sucoessiTe  Hone- 
like  Ungulata  from  Europe — namely,  Hyraeolhenum  (4),  JncAiMmtM* 
(8),  Bipparion  (2).  and  Equta  {!) ;  much  radaoed,  Wt  not  showing 
r^tive  size.     Digits  numbered  i,  n,  iv. 

North  America,  by  sli^tly  smaller  animals,  which  aie 
already  horses  in  every  essential  respect,  but  have  a  pair  of 
complete  though  diminutive  aide  toes  on  each  foot.  The  Old 
World  species  heloug  to  the  genus  Hipparion  (Fig.  13,  2), 
and  remains  are  exhibited  from  India,  Persia,  Samos,  Greece, 
Italy,  Germany,  France,  Spain,  and  the  Bed  Crag  of  England. 
Complete  legs,  skulls,  and  other  remains  from  Pikermi, 
Greece,  are  especially  noteworthy  in  Pier-case  10.  Sippario* 
has  also  been  recorded  from  North  America,  where  it 
immediately  succeeds  another  three-toed  horse,  Prvtohippv*, 
which  is  not  represented  in  the  collection. 
Table-oaM  The  Miocene  and  Oligocene  horse-like  animals,  both  in 
^  Europe  and  in   North  America,  are  still   smaller  than  the 
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Plioceoe  Sipparion.  The  grinding  teeth  in  these  animals 
are  less  deepened  than  in  the  last-meationed  genus,  those  of 
the  earlier  forms  being  indeed  quite  low-crowned  and  only 
fit  for  comparatively  succulent  v^etation.  The  side-toes 
tend  to  become  laiger  and  touch  the  ground  aa  they  are 
traced  back  in  geological  time.  Typical  remains  of  Ancki- 
therium  (Fig.  13,  3),  from  the  Middle  Miocene  of  Europe,  and 
of  Meaohipjpug,  from  the  Oligocene  of  North  America,  are 
exhibited  in  Table-case  5. 

The  £ocene  hoise-like  animals  are  still  smaller  than  the 
later  forms  just  mentioned,  and  their  immediate  connection 
with  the  horses  would  be  difBcnlt  to  recognise  if  all  the  links 
of  Oligocene  and  Miocene  age  remained  unknown.   A  plaster 


Fia.  U. — Left  upper  teeth  in  maiilla  of  PaUtoihenam  croMum,  from  the 
Upper  Eocene  Gjpsom  of  Montnuutre,  P&rU ;  three-quAFters  nat.  uza. 
14^^  three  moUn;  Ip-^,  lonr  prentoltin;  other  letteie  indicate 
Tuioiu  tooth-omps.    (After  A.  Qaadry.) 

cast  of  Protorohippm  venticolus  from  the  Wind  River  Forma- 
tion of  Wyoming,  U.S.A.,  exhibited  in  Pier-case  9,  affords  a 
good  idea  of  one  of  these  animals  about  as  large  aa  a  fox, 
and  there  are  actual  remains  of  the  closely  related  Hyraco~ 
iherium  (Fig.  13,  4)  from  the  London  Clay  {Lower  Eocene) 
of  the  London  Basin  in  the  same  Case.  The  ridges  on  the 
grinding  teeth  are  more  or  less  subdivided  into  tubercles ; 
the  ne^  is  not  very  mobile ;  the  fore  limb  has  a  complete 
and  separate  ulna,  allowing  some  power  of  twisting,  and 
there  are  four  spreading  toes ;  the  hind  limb  has  only  three 
complete  toes.  Palteotherium  and  Lopkiodon  are  allied  genera 
from  the  Eocene  of  Europe,  and  comprise  some  species  as 
large  as  rhinoceroses.     PalaotAerium  (Figs.  14,  15)  was  first 
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B.  discovered  in  the  Paris  Gypsum  and  studied  by  Cuvier,  who 
■"  rightly  recognised  many  points  of  resemblance  in  it  to  the 
living  tapirs,  and  published  in  1825  the  accompanying 
restored  sketch  of  the  animal  (Fig.  15).  As  already  men- 
tioned, in  fact,  all  the  Eocene  Perusodactyla  are  adapted  for 
dwelling  in  marshes,  like  the  tapirs ;  and  they  are  preceded 
at  the  base  of  the  Eocene  by  five-toed  animals,  like  Phttta- 
codut  (Pier-case  9),  which  is  one  of  the  small-brained  Con- 
dylarthra  to  be  noticed  below  (p.  48). 

The  gradual  changes  in  the  feet,  teeth,  and  skulls  of  the 
horse-like  hoofed  animals,  as  they  are  traced  through  the 
Tertiary  period,  are  also  illustrated  by  a  aeries  of  plaster 


Fia.  16.— B«gtomtion  at  the  Bkeleton  knd  outline  of  tlia  bod^  of  P«tm- 
therium  magttum,  from  the  Upper  Eocene ;  ftbont  one-lliirtieUi  ut. 
«se.\  (After  CuTier.)i 

caste  and  models  arranged  in  a  Case  in  the  Gallery  of 
Domesticated  Animals  behind  the  Great  HalL 
I.  The  distribution  of  the  tapirs  or  TapirlcUe  in  the  existing 
world  is  very  curious,  and  has  only  been  explained  by  the 
study  of  fossils.  They  occur  exclusively  in  the  Malayan 
region  of  Asia,  and  in  the  tropical  parts  of  America,  not  in 
any  intervening  country.  In  the  Pliocene  end  Miocene 
periods,  however,  they  ranged  over  most  of  Asia,  Europe, 
and  North  America.  They  are  thus  a  vanishing  race,  which 
has  survived  only  at  the  two  extremities  of  ito  former  area 
of  distribution.  A  fine  palate  of  Tapirus  priscus,  from  the 
Lower  Pliocene  of  Eppelsbeim,  Hesse- Darmstadt,  is  exhibited 
in  Pier-case  9.  There  are  also  isolated  t«eth  of  Taptnu  from 
China  and  from  the  English  Red  Crag. 
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SuB-OBDER  2. — Anoylopoda. 

During  part  of  the  Miocene  and  Pliocene  periods  io 
Europe,  Asia  and  North  America,  there  lived  some  large 
throe-toed  quadrupeds  wMch  had  grinding  teeth  much  like 
those  of  the  Titanotheriidae  and  exhibited  many  resemblancee 
to  the  Ferissodactyla  in  general,  but  differed  from  all  known 
TTngulata  in  the  peculiar  structure  of  the  feet.  In  these 
animals  the  weight  of  the  body  when  walking  seems  to  have 
been  mainly  supported  by  the  outer  side  of  the  twisted  foot, 
while  the  phalanges  of  each  digit  curve  upwards  on  highly- 
developed  pulley-joints  and  end  in  a  cleft,  pointed,  claw- 
shaped  bone — an  arrai^ment  su^esting  the  name  Ancylo- 


Fia.  16. — View  of  gtmding  snifttce  of  third  right  upper  true  molar  tooth 
o[  ChalUolheriwn  tiaetue,  Irom  the  Pliocene  oE  China;  n»t.  size. 
(PIor.o«M9.) 

poda  ("  cnrve-feet ")  for  the  sub-order.  The  feet,  indeed,  are 
BO  much  like  those  of  the  extinct  ground-sloths  of  America 
and  the  existing  pangolins  (Manis)  of  the  Old  World,  that 
the  isolated  toe-hones  were  referred  to  the  Edentata  until  a 
nearly  complete  skeleton  of  one  genus  (Macrotherium)  was 
found  in  the  Miocene  of  France.  Among  the  remains 
exhibited  in  Pier-case  9,  may  he  particularly  noted  a  toe  of 
Macrotkerium  from  the  Middle  Miocene  of  Sansan,  France ; 
a  toe  of  Aneylotherium,  (lacking  claw)  from  the  Lower 
Pliocene  of  Pikermi,  Greece ;  and  teeth  of  C/talicotherium 
(Fig,  16)  from  the  Pliocene  of  India  and  China. 
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SuB-ORDfis  3. — Artiodao^la. 
In  another  gronp  of  hoofed  marsb-dwellere  of  tlie 
Tftbi»<iMM  ^'^^^^  period  the  weight  of  the  body  soon  became  snp- 
e-ia  ported  mainly  by  two  of  the  middle  toes  (noa.  nr,  it), 
which  grew  to  be  of  equal  size.  Hence  the  Artiodactyla  ot 
eTen-t<>ed  hoofed  animals.  In  some  cases,  even  before  the 
close  of  the  Eocene  period,  the  side-toes  had  dwindled  and 
practically  disappeared,  while  the  basal  pieces  (or  meta- 


A 


FlO.  17. — Skeleton  of  Fore  foot  of  three  exiating  Artiod«otyl  or  Even-toed 
UngiiUta— iiBiiieljr,  Fig  (A),  Deet  (B),  and  Camel  (C),  mxush  radnoed 
in  Biie.  R,  radius;  U,  ulna;  c,  cimeiform;  I,  Itmu;  t,  acaphoid; 
u,  uniiifonn ;  m,  mBgnum ;  Id,  trnpeioid ;  u,  m,  iv,  t,  Um  MWnl 
digits.    (Prom  Flower's  "Osteology  of  the  UammaUa.") 

podinm)  of  the  pair  of  supporting  toes  became  fnaad 
together,  thns  producing  the  appearance  of  a  "  cloven  hoof" 
As  the  snccessive  Tertiary  periods  followed,  the  Soina  (pigs, 
peccaries,  and  hippopotamus)  alone  retained  their  four 
separate  toes ;  the  Tylopoda  (camels  and  llamaa)  gradoBlly 
lost  their  side-toes,  while  the  bases  of  their  middle  toes  BtiU 
remained  imperfectly  fused  at  their  lower  end ;  the  TBAGir- 
LlKA  (chevrotaina)  and  PECORA  (giraffes,  deer,  sheep,  and 
cattle)  also  lost  their  side  toes  more  or  less  completely,  and 
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the  "  cloven  hoof"  arrangement  attained  perfection,  working 
on  palley-joints.  These  modifications  of  the  feet  are 
illustrated  in  Fig  17. 

Except  that  they  have  a  relatively  large,  highly- 
developed  brain,  and  curiously  modified  front  teeth  which  1^»  ^^ 
grow  throughout  life,  the  HippopotamidsB  are  very  little  '*^^J^**^ 
dififerent  from  some  of  the  early  Eocene  Artiodactyla. 
They  have  indeed  completely  retained  the  aquatic  and 
maTsh-dwelUng  habit.  Although  the  hippopotamus  is  at 
present  confined  to  Africa,  it  also  ranged  over  a  large  part  of 
Europe  and  Asia  in  the  Pleistocene  period.  Bemains  of  fine 
animals  which  cannot  be  distinguished  by  their  bones  and 
teeth  from  the  existing  African  Hippopotamus  amphibiua, 
are  not  uncommon  in  England  even  so  far  north  as  York- 
shire. A  large  mandible  and  other  remains  from  the  vaUey 
of  the  Cam  at  Barrington»  near  Cambridge,  are  exhibited  in 
Pier-case  11.  In  this  and  the  adjacent  Table-case  6,  there 
are  also  teeth  and  bones  of  the  same  species  from  the 
Thames  deposits,  from  Bedford,  Essex,  Oxfordshire,  and 
Suffolk,  and  from  the  Norfolk  Forest  Bed.  A  mandible  and 
other  bones  from  the  Upper  Pliocene  of  Mont  Perrier,  Puy- 
de-D6me,  France,  besides  remains  from  the  Arno  valley  in 
Italy,  are  likewise  shown  in  Pier  case  11.  H,  pentlandi  is 
a  smaller  species,  whose  bones  and  teeth  occur  in  such 
enormous  accumulations  in  the  caverns  of  Sicily,  that  they 
were  dug  out  and  exported  from  Palermo  for  many  years  to 
be  calcined  for  use  in  sugar-refining.  Bemains  of  the  same 
small  species  are  shown  from  the  caverns  of  Malta;  and 
there  is  a  still  more  pigmy  animal,  H.  minutua,  whose  bones 
and  teeth  have  lately  been  found  in  great  abundance  by 
Miss  D.  M.  A.  Bate  in  the  caverns  of  Cyprus  (see  Table- 
case  6).  The  remains  had  probably  been  washed  into  the 
caverns  by  streams  and  floods.  Another  small  species, 
H.  macUigascariensis,  of  which  a  reconstructed  skeleton  is 
exhibited  in  Pier-case  11,  seems  to  have  been  quite  common 
in  Madagascar  at  a  late  geological  period.  No  hippopotamus 
now  lives  in  Madagascar,  and  the  bones  and  teeth  of  this 
small  species  exhibit  so  many  variations,  that  it  doubtless 
had  a  severe  struggle  for  existence.  Although  the  hippo- 
potamus is  now  extinct  in  India,  several  species  lived  there 
in  the  Pliocene  and  Pleistocene  periods,  as  shown  by  the 
Cauliey  Collection  in  Pier-case  12  and  Table-case  6  (Fig.  18). 
The  Miocene  and  earlier  representatives  of  the  family  still 
remain  to  be  discovered,  most  likely  in  Africa. 


QDIDE   TO  TIIE  FOSSIL  HAMHALS   AKD  BIEDS. 


Fio.  18. — Pf>]»tal  view  ot  skull  (A),  Byii]pb7U8oI  lowet  jaw(B),ftQdgii]idiiig 
BQifaoe  of  mol&T  tooth  (G)  of  an  extinct  HippopotamtufBtppopijtonMii 
sioalemit),  from  tha  Lower  Pliocene  of  the  Simlik  Hilla,  £idi>;:& 
and  B  one-eighth  nat.  aiee,  C  one-haU  nat.  sizo.     (Pier-oase  13.) 

The  true  pigs,  or  SnidsB,  have  always  been  confined  to 

the  Old  World,  and  the  oldest  known  species  is  Sue  cheeroidet, 

from  the  Middle  and  Upper  Miocene  of  France  and  Italy. 

Among  the  fossil  remaim 

of    this    family    in    Fiei- 

caee    13    may   be   noticed 

skulls,  jaws,  and  teeth  of 

the  wild  boar  from  En^And 

and    Ireland ;     some    fine 

<  <^  skulls  and  jaws  of  the  large 

Pm.  19.— Grinding  surfaoa  ol  third     Sue  erymanikiut,  from  the 

ri^ht  lower  true  molac  tooth  of  an      LoWCT  PUocene  of  Fikenni, 

existing   Pig  (S«i   criilaha),   from      «__._„.     „;„-_    ^f    olnillH 

India;    nat.    aiae.      a,    d,    middle      ^^^^     pieces    ot     SlTum 

oolnmns  oE  talon  of  tooth.  and  jaws  of  Other  extinct 

species    from    the    Lower 

Pliocene  of  the  Siwalik  Hills,  India ;  and  similar  remains 

of  ffippohyUB  sivalmsie,  a  pig  from  the  Siwalik  Formation 

with  deepened  grinding  teeth  rendered  veiy  effective  by  the 

crimping  of  their  enamel. 
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Nothing  is  known  of  the  direct  ancestors  of  the  American  T»U»-oaM 
peccaries  (Diootylidse).     Remains  of  the  typical  Dicotylea         T- 
from  the  caverns  of  Brazil  are  exhibited  in  Table-case  7. 

Among  earlier  animals  allied  to  the  pigs,  the  large 
StotJurium,  &om  the  Oligocene  and  Miocene  of  Europe  and 
North  America,  is  especially  remarkable.  As  shown  by 
remains  in  Pier-case  IS;  it  had  only  two  toes,  with  the 
merest  rudiment  of  the  outer  toes.  Ligtriodon,  from  the 
Miocene  of  Europe  and  India,  has  a  skull  like  a  pig,  but 
grinding  teeth  with  crosa-ridgea  like  those  of  a  tapir  (Table- 
case  7).  Syotherium  is  provided  with  large  upper  canine 
teeth  (Table-case  7).  Chceropotamus  is  represented  in  the 
same  Case  by  jaws  and  teeth  from  the  Upper  Eocene  of  the 
Me  of  Wight  and  of  Fiance. 

In   these  early  allies   of  the   pigs  the  molar   teeth  are 
nearly  square  and  bear  regularly  arranged  cusps  or  ridges. 
In  some  of  them  the  tooth-cusps  tend  to  become  crescent- 
shaped,  and    hence  make  an  approach   to  the  trenchant 
crescentic  ("  selenodont ")  cusps  of  the  teeth  in  the  higher 
Artiodactyla  which  chew  the  cud  ("  ruminants ").      One 
family,  that  of  the  Anthraootheriidse,  with  molar  teeth  in 
this   condition,  arose   in   the   Upper 
Eocene  and  was  represented  dnnng 
the  Oligocene  period  by  many  moder- 
ately large    species,    which    ranged 
over  the  greaterpart  of  the  northern 
hemisphere.      These    were     stoutly - 
built  animals,  some  probably  much 
resembling    Uie    pigs    in    outward 
aspect,  others  more  nearly  allied  to 
the  hippopotamus.    All  of  them  have 
four  or  five  separate  toes.     Anthra- 

co2AmutA{" coal  beast")  itself,  which    -     „„    ^  .  ,.       _, 

„      ^  1  J   ■      m  ui  n      Fio.  30.— QnntbngaarfftM 

IS  well  represented  m  Table-case  7,  of  third  right  upper  true 
is  so  called  from  the  circumstance  raoiar  tooth  of  Hyopo- 
that  its  remains  were  first  discovered  o^^Tt ''iCi''* 
in  the  lignite  or  brown-coal  of  Savoy.  steadTlSe  of  Wi^t  ■ 
It  is  chiefly  found  in  the  Oligocene  iutt.Biza.  (Table-case  7.) 
of  Europe,  but  also  seems  to  occur 
in  the  corresponding  deposits  in  Dakota,  U.S.A.,  while  a 
few  teeth  have  been  assigned  to  it  from  the  Lower  Pliocene 
Siwalik  Formation  of  India.  The  European  A.  magnum 
must  have  been  as  large  as  a  rhinoceros.  Hyopotamua  is 
another  genus,  of  wtiii^  thJe  detached  teeth  (Fig.  20)  are 
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among  the  commoiiest  fossils  from  the  Hempstead  Beds  Tabl«-oue 

of  the  Isle  of  Wight  (Table-case  7).     Several  skulls  have         '• 

been  obtained  &om  the  Oligocene  of  EoDzon,  France,  and 

nearly  complete   skeletons   from   the  Oligocene  of  Dakota, 

U.S.A.  (F^.  21).     Brachyodus  occurs  not  only  in  Europe,  but 

also  in  the  Miocene  of  i^ypt     Merycopotamus  is  found  in 

the  Lover  Pliocene  Siwalik  Formation  of  India  and  Burma, 

and  various  skulls  and  jaws  are  exhibited  in  Pier-case  13 

and  Table-case  7. 

The  actual  fore-runners  of  the  ruminants  are  placed  in  Tabla-oaso 
Table-case  8.     They  show  (1)  the  gradual  acquisition  of  the  * 

typical  "selenodont"  molar  teeth,  (2)  the  beginning  of  the 


8.) 

gap  ("diastema")  between  the  front  teeth  and  the  back 
teeth,  and  (3)  the  gradual  fusion  of  the  bases  of  the  two 
supporting  toies.  Id  the  Anoplotherild»,  which  are  well 
represented  by  Anoplotherium  from  the  Upper  Eocene  of 
France,  Eugliuid,  and  Germany,  the  crescent-shaped  tooth- 
cusps  are  low  (Figs.  22,  23),  the  teeth  are  in  a  continuous 
row  in  the  jaw  without  any  gap,  and  there  are  three  well- 
developed  toes  on  each  foot.  The  name  Anoplotherium 
("  unarmed  beast ")  was  proposed  by  Cuvier,  who  first 
described  the  animal  and  was  impressed  by  its  complete 
lack  of  defensive  weapons.  The  Cenotheriidee  are  smaller 
four-toed  animals,  from  the  European  Oligocene  and  Lower 
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Fio.  24.— SknU  of  ft  primlUve  Bnmiuuit  {CmiwthtHvm  flVioU),  latMml  M 
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Miocene  formations,  with  deeper  and  more  effectiTe  cuaps  on  Tftbl«-oass 
the  molar  teeth.  Ab  shown  by  the  numerons  akulls  of  ^^ 
Ctmotherium  in  the  collection  (Fig.  24),  there  is  often  a 
slight  gap  between  its  canine  tooth  and  the  premolars. 
The  Xiphodontldse  are  small  two-toed  animals  from  the 
Upper  Eocene  and  Oligocene  of  England,  France,  and 
adjoining  countries.  Dichodon  (Fig.  26)  is  a  typical  genus. 
The  Oroodontldffi  are  slightly  more  advanced  ruminants 
ranging  from  the  Upper  Eocene  to  the  Upper  Miocene  in 
North  America.  line  skulls  of  Oreodon  are  exhibited, 
showing  the  lower  caniae  tooth  shaped  like  an  incisor,  while 
the  foremost  premolar  is  enlaced  to  usurp  its  function. 

The  nearest  surviving  relatives  of  these  primitive 
mminantB  are  the  little  cnevrotains,  or  TraguUdea,  which 
are  now  found  only  in  the  marshes  of  the  Indo-Malayan 
r^on  and  western  Africa.     They  never  possass  horns,  but 


th^  agree  with  the  giraffes,  deer,  and  antelopes  in  having 
lost  their  upper  front  teeth  {Fig.  25).  Fossil  remains  of  the 
family  are  exhibited  in  Table-case  8.  Prodremotherium, 
from  the  Oligocene  of  France,  is  essentially  similar  to  the 
lirii^  TragvXua,  with  the  enlarged  upper  canine  teeth. 
Donaiherium,  of  which  a  fine  skull  is  shown  from  the  Lover 
Pliocene  of  Eppelsheim,  Hesse-Darmstadt,  is  apparently 
identical  with  the  living  Bymmotchvs. 

Of  the  true  ruminants  the  Tylopoda,  or  camels  and  Pier^ouo 
llamas,  seem  to  have  originated  in  North  America,  where  ^^■ 
they  can  be  traced  back  by  fossils  from  the  Pliocene  and 
Miocene  formations  to  a  little  gazeUe-shaped  creature  of  the 
Oligocene  period,  Poebrotherium.  This  small  animal,  of 
vbich  a  skml  and  limbs  are  exhibited  in  Pier-case  13,  has  a 
more  nearly  complete  set  of  teeth  than  the  modem  camels, 
and  the  basal  bones  in  its  feet  ate  not  entirely  fused  together. 
D  2 
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FieiHMM   There  were  no  camels  later  than  the  Pliocene  period  in 
'^        North  America.    About  that  time,  however,  the  repiesen- 


tatives  of  the  llamas  wandered  over  the  newly  emerged 
Isthmus  of  Panama  to  South  America,  where  they  have 
aince  flourished;  while   the   true   camels   by   some   meuis 
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reached   Asia,  as   joroved  by  numerous   remains   from   the    Pl«r-<uuM 
Siwalik  Formation  of  India  in  Pier-case  14.  Om^m. 

The  giraffes,  or  Oiraffldse,  have  always  been  Old  World  eund  is. 
quadrup^.  Thongh  now  confined  to  AMca,  they  also 
ranged  over  the  greater  part  of  Asia  and  southern  Europe  in 
the  Lower  Pliocene  period,  as  shown  by  fossils  from  China, 
India,  and  (Jreece  in  Pier-case  14.  Even  the  long-limbed 
and  long-necked  Cfiraffa  itself  was  io  existence  at  that  time,  but 
it  seems  to  have  been  less  common  than  the  antelope-shaped 
relatives  of  the  okapi,  which  has  only  escaped  extinction  by 
retreating  to  the  recesses  of  the  Semlilti  forest.  Samotherium, 
with  a  pair  of  horns  only  in  the  male  (Fig.  27),  is  known  by 


Pto.  87. — Skull  and  lower  jaw  of  »,a  extinct  Okapi  {SamoiJieriimt  boiuieri), 
from  the  Lower  Pliocene  of  the  Isle  of  Samoa;  oue-aizth  nat.  riie. 
(OsmU.) 

many  remains  from  the  Lower  Pliocene  of  Fikermi  (Greece), 
the  Isle  of  Samoa,  and  Maragha  (Persia),  and  it  is  scarcely 
distinguishable  from  the  okapL  The  original  skull  of  this 
animal,  described  by  Dr.  Forsyth  Major,  is  exhibited  in  a 
special  Case  marked  M.  Hdladotherium  is  a  larger  and 
stouter  relative,  of  which  the  female  at  least  is  hornless, 
represented  by  numerous  fragments  from  Pikermi,  Sioathe- 
num,  from  the  Siwalik  Formation  of  India,  is  equally  stout, 
and  the  male  bears  two  pairs  of  horns,  one  simple  pair  being 
on  the  frontal  bones,  a  large  expanded  pair  further  back 
(Fig.  28).  The  actual  skull,  detached  horn-cores,  limb-bones, 
and  other  remains  of  this  animal  are  exhibited  in  Pier-case 
14,  while  a  restored  model  of  the  head  is  mounted  on  a 
separate  pedestal  (N).     Hydaepitkerium  and  Bramatheriwa 
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FI«r-aaM   are  contemporary  genera  from  the  Siwalik  Formatum  of 

!*■        India. 
Stand  IT. 


FiQ.  as.— Front  Tiaw  of  sknll  of  an  eztlnot  OinSe-Iike  uiinul  {Sivaihtriam 
giganUum],  from  Uie  Lower  Pliooene  of  the  Siwalik  Hill*,  India;  <aia- 
thirteenth  nut.  »iae.    (Stand  N.) 

Plsr-oaa*  The  deer,  oi  CervidsB,  were  aa  widely  distributed  in  the 
Tabl^asaa  I'lciatocene  period  as  at  the  present  day,,  and  some  of  the 
8, 10.  European  species  at  that  time  possessed  the  hirgest  knom 
Btandfl  Q,  antlers,  The  great  Irish  deer,  Oenms  giganteus,  is  espedaUy 
remarkable  in  this  respect,  the  antlers  of  the  male  obea 
measuring  slightly  more  than  nine  feet  across  and  exhibiting 
a  considerable  expansion.  This  animal  {Fig.  29)  is  sometimes 
termed  an  elk,  but  the  shape  of  the  nose  and  the  presence  of 
a  brow-tyne  on  each  antler  show  that  it  is  a  true  deer.  The 
male  alone  bears  antlers,  and  reconstructed  skeletons  of  both 
sexes  from  Irish  peat-bc^  are  mounted  on  stands  Q,  B,  in 
the  middle  of  the  Gallery.  Several  skulls  and  antlers,  to 
show  their  variability,  are  placed  on  the  top  of  the  Pier-cases, 
and  there  are  also  skulls  with  jaws  in  Pier-case  15.  The 
remains  are  especially  common  in  the  marl  at  the  bottom  of 
the  Irish  peat-bogs,  where  the  animals  seem  to  have  perished 
when  the  present  bogs  were  either  swamps  or  lakes ;  siai 
there  is  evidence  that  they  were  not  all  exterminated  in 
Ireland  until  comparatively  late  prehistoric  times.  Dunng 
recent  years  several  specimens  have  been  dug  up  in  tbe  Isle 
of  Mao,  and  these  probably  date  back  to  the  time  before  the 
Irish  Sea  was  formed.  Duringthe  Pleistocene  period  nnmeKnu 


varieties  of  the  species  eeem  to  have  ranged  over  the  greater  Fi«r-oaM 
part  of  Europe.     Jaws  from  the  English  caverns  and  river-         l**- 

deposits  are  exhibited  in  Table-case  10,  and  there  is  a  male  ^  b^?"'" 

skull  (lacking  antlers)  of  the  Italian  race,  Cervat  evrycerot,  BtandaQ, 
from  Lombardy,  in  Fier-caae  15.    A  skull  with  incomplete        ^ 


it  bc^,  Ireliind ;  kbout  ooa-thirtietb  taX.  ^ze.     (Stand  Q.) 

antlers  from  Eussia  ia  mounted  on  the  top  of  Pier-case  11. 
The  Pleistocene  representatives  of  the  common  stag  or  red 
deer,  C'crvus  elaphua,  in  western  Europe  wt-re  sometimes  of 
gigantic  size,  as  shown  hj  fragments  of  antlers  from  Kent's 
Cavern  in  Table-case  10.  Moderately  large  antlers  from 
river-deposits  and  lake-deposits   in   ^e  Bhlish  Isles  are 
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Pier-oaM   motinted  in  Pier-case  15  and  on  blocks  fixed  to  variouB 
sta^dk  Q.  P^*™  "*  ^^  Galleiy  (Kg.  30),    A  Bpecially  fine  pair  <rf 

»  J  . 


Fia.  80. — Autlei  of  Bed  Deer  {Cervus  tla^lMt),  one  of  a  put  dredged  from 
ths  River  Bojne  at  Droglieda,  Iieltuid;  tme-tmiUi  tut.  dM.  (PUlac 
between  Pier-OMee  16, 170 
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antlera  from  a  deposit  of  tufa  near  Bakewell,  Derby-  Pler-oaw 
shire,  is  placed  in  a  case  on  the  top  of  Pier-case  16.  ipaWe-^jaee 
There  are  also  associated  remains  of  an  extinct  fallow  deer 
(C.  broumi)  in  Pier-case  15,  and  of  the  roebuck  (Capreolus 
caprea)  in  Table-case  10.  The  reindeer  (Bangifer  tarandtui) 
dnring  the  Pleistocene  period  wandered  as  far  south  as  the 
Pyrenees  and  Alps,  and  there  are  fine  antlers  (Fig.  31)  from 


Fio.  82. — ^Antien  of  fifth  and  sixth  yean  of  "  Cervus "  telraceros),  from 
the  Upper  Pliocene  of  PeyroUes,  France ;  one-tenth  nat.  size.  (Pier- 
case  15!) 

the  Thames  valley  and  other  English  localities  in  Pier-case  Pier-oaae 
15.  This  animal  is  said  to  have  survived  in  Caithness  so  1^* 
late  as  the  twelfth  century,  but  experiments  have  shown  that 
even  when  imported  and  allowed  suitable  feeding  groimd  it 
is  unable  to  exist  in  that  country  now.  The  elk  (Alces 
moMis)  also  lived  in  Pleistocene  Britain  as  far  south  as  the 
Thames  valley  (see  Pier-case  15  and  the  pillar  between 
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Fier-oase  Pier-cases  12,  13).  A  large  extinct  species,  Alces  laUfnms, 
^^*  flourished  here  at  the  beginning  of  the  Pleistocene  period,  its 
remains  occurring  with  those  of  several  extinct  kinds  of  deer 
in  the  Norfolk  Forest  Bed.  The  Savin  Collection  of  antlers 
of  deer  and  elk  from  this  deposit,  near  Cromer,  is  exhibited 
in  Pier-case  16. 

Antlers  of  deer  related  to  Cervus  occur  first  in  the  Upper 
Pliocene  of  Europe,  and  among  them  may  be  noted  those  of 
the  so-called  Cervus  tetraceros  from  France  (Fig.  32).  A  series 
of  antlers  of  this  animal,  representing  individuals  of  different 
ages,  is  mounted  in  the  upper  part  of  Pier-case  15.  It  will 
be  noticed  that  the  number  of  tynes  on  the  antlers  increases 
with  age,  as  in  the  common  stag  (Fig.  33,  c,  d)  and  in  all 


Fig.  88.— Antlers  of  various  Deer,  muoh  rednoed  in  sise.  A.  Cmmlw 
dioraryoceros ;  Lower  Pliooene.  B.  Cervus  pardinensis ;  Upper  Pli<^ 
cene.  0,  D.  Cervus  elaphus,  second  year  and  adult;  PleistooeiM  and 
Beoent.  E.  Bony  pedicle  and  antler  of  existing  Mnntjak,  Cervmut 
mufUjac.    F.  Existing  Fallow  Deer,  Cervus  dama. 

Other  deer  with  elaborate  antlers ;  but  the  complexity  and 
size  of  the  Upper  Pliocene  antlers  never  equal  those  of  some 
of  the  Pleistocene  antlers.  The  Lower  PUooene  and  Upper 
and  Middle  Miocene  deer-antlers  are  still  smaller  and  simpler, 
Tabla-oase  as  shown  by  examples  in  Table-case  9  (see  also  Fig.  33,  a). 
The  Lower  Miocene  deer,  as  represented  hj  AmpkUrag^^ 
from  France  and  Germany,  are  small  and  quite  destitute  of 
antlers,  like  the  living  musk-deer  (Moaehus)  of  Asia.  The 
geologic^  history  of  tiie  antlers  in  the  race  of  deer  thus 


9. 
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corresponda  exactly  with  the  life-hiatoiy  of  the  antlers  in  any  Tobii 
individaal  modem  deer — at  first  there  are  no  antlers,  then         * 
single  proDgs,  thea  increasing  complexity  until  the  maximnm 
is  reached  in  full  maturity. 

The  antelopes,  sheep  and  oxen,  or  BoTlcUe,  attain  their  PUr- 
greatest  development  at  the  present  day.  They  are  essen-  ^^ 
tiftlly  an  Old  World  family,  and  do  not  appear  to  have 
reached  America  until  the  close  of  the  Pliocene  period. 
The  present  distribution  of  many  species,  however,  is  quite 
limited,  compared  wiih  their  range  in  the  Pleistocene  period. 
The  Saiga  antelope  {Saiga  tatariea),  now  living  on  the 
Siberian  steppes,  then  wandered  as  far  west  as  England ; 
and  a  frontlet  &om  the  Thames  deposits  at  Twickenham  is 
eihibited  in  Pier-case  16.  The  European  bison  {Bison 
bonasut),  now  sorviving  in  Lithaania  and  the  Caucasus,  ranged 
ihroughoat  the  greater  part  of  Earope  and  even  to  the  Arctic 
T^ions.  Fine  frontlets  from  England  and  various  Arctic 
localities  are  arranged  in  Pier-case  16.  The  American  bison 
and  allied  species  flourished  in  the  New  World.  The  Musk-ox 
{Ovibot  motekcttus),  now  confined  to  the  extreme  north,  came 
south  with  the  reindeer  as  far  as  the  Pyrenees ;  and  there  are 
typical  remains  &om  the  Thames  Valley  in  Pier-case  16.  The 
nms  {Boa  priviigetUus),  which  was  seen  by  Gsesar  in  historic 
times  in  the  Hercyniau  forest,  was  quite  common  in  the 


Pleistocene  period  throughout  Europe  (Fig.  34).    Sir  Antonio 
Brady's  collection  of  the  remains  of  Siis  ox  &om  Ilford, 
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Pieivcase   Essex,  is  placed  with  other  British  specimens  in  Pier-case  18. 

18.        The  animal  seems  to  have  become  extinct  in  the  British 

Isles  long  before  the  dawn  of  history,  and  it  was  succeeded 

by  the  imported  Celtic  short-horn  {Bos  lonffifrons),  of  which 

Fier-oase   numerous  remains  are  shown  in  Pier-case  19.     The  latter 

^^*        species  is  supposed  to  be  the  ancestor  of  the  existing  small 

Welsh  and  Scottish  cattle. 

Skulls  of  primitive  cattle  collected  chiefly  by  Colonel 
Sir  Proby  T.  Cautley  in  the  Lower  Pliocene  of  the  Siwalik 
Fier-ease  Hills,  India,  are  exhibited  in  Pier-case  17.  The  females  of 
^^*  some  species  seem  to  have  been  hornless.  Skulls  of  Bvbalus 
from  the  Pleistocene  of  the  Narbada  Valley,  India,  are  also 
placed  in  Pier-case  19.  The  horn-cores  of  one  specimen 
have  a  span  of  over  six  feet. 

Goats  and  sheep  are  almost  unknown  among  fossils,  but 
Fier-oase   a  few  fragments  are  shown  in  Pier-case  16. 

1^  Skulls  and  other  remains  of  extinct  antelopes,  chiefly  from 

the  Lower  Pliocene  of  Greece,  the  Isle  of  Samos,  Persia^  and 
India,  are  arranged  in  Pier-case  16.  Pcdseoreas,  Tragoceros, 
and  Criotherivm  are  especially  noteworthy.  Among  the 
remains  of  gazelles,  there  is  a  horn-core  (Gazella  anglica)irom 
the  Lower  Pliocene  Coralline  Crag  of  SufiTolk. 

Sub-order  4. — Amblypoda. 

Fieivcase  From  some  of  the  preceding  observations  it  is  evident 
^*  that  most  of  the  existing  mammals  can  be  traced  back  by 
a  series  of  gradations  to  small  five-toed  creatures,  with  an 
insignificant  brain-capacity,  at  the  beginning  of  the  Eocene 
period.  A  few  of  the  herbivorous  mammals  of  the  primitive 
grade  never  advanced  beyond  this  lowly  condition,  but  grew 
to  unwieldy  proportions,  like  those  of  a  rhinoceros  or  ele- 
phant. Their  head  became  large,  but  the  brain  itself  always 
remained  ridiculously  small  (Fig.  35a).  Their  limbs  became 
massive  pillars,  with  little  five-toed  stumpy  feet  (Fig.  35b,  c), 
merely  to  support  the  overgrown  body.  They  are  appro- 
priately named  Amblypoda  ("  blunt  feet ")  in  allusion  to  the 
latter  feature.  They  lived  only  during  the  Eocene  period, 
but  they  seem  to  have  been  very  widely  distributed,  their 
remains  having  been  found  in  Europe,  Egypt,  North  America, 
and  perhaps  South  America. 
Fier-oase  The  first  described  fragment  of  an  Amblypod  is  a  piece 
^«  of  mandible  named  Coryphodon  eocssnus  by  Owen  in  1846. 
probably  from  the  London  Clay,  but  dredged  off  the  Essex 
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coast  near  Harwich.  It  ia  exhibited  in  Pier-case  20.  Other 
remains  of  Corypkodon  are  known  froTu  the  Lower  Eocene 
of  England  and  France,  and  nearly  complete  skeletons  hare 
been  fonnd  in  rocks  of  the  same  age  in  North  America.  The 
grinding  t«eth  (Fig.  36J  are  adapted  for  succulent  food,  and 


the  canine  teeth  are  only  slightly  enlarged.  All  the  species 
are  hornless,  and  some  seem  to  have  attained  a  body-length 
of  about  six  feet 

The  Middle  Eocene  Amblypoda,  hitherto  discovered  only 
in  North  America,  are  curiously  homed,  and  commonly 
known  as  Dinocerata  (terrible-horns).  A  papier  mach^  copy 
of   a   complete  skeleton    of    Dinotxrat  (or    Uintaihmvm) 
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miralnle  from  the  Bridger  Formatioa  of  Wyoming,  presented 
br  Profe&aoT  O.  C  Manh,  is  mounted  in  a  special  Case 
marked  U.  A  plaster  cast  of  a  skuU  of  Tinoceras  ingena 
{Fig.  37)  is  placed  beneath  it ;  and  a  series  of  brain-casts 
to  ahoT  the  relatively  small  size  of  its  brain  is  arranged  in 
front.  The  skull  bears  three  pairs  of  bony  prominences, 
vhich  increase  in  size  backwanls,  and  seem  to  have  been 
covered  merely  with  akin.  These  bony  horns  and  the  brain- 
case  are  almost  solid,  with  very  few  cavities,  l^e  upper 
canine  teeth  are  mnch  enlarged,  and  are  protected  by  long 
Songes  depending  from  the  mandible. 


!la.  88.-41nill  and  lowar  Jaw  ol  Aninoillwrwm  ^Mi,  from  tbe  Upper 
EoiMDe  of  the  Vvjuja,  EgTpt ;  one-twalfth  cat.  aiia.     (Cm«  S.) 

Arnnoitherium  and  its  allies  from  the  Upper  Eocene  of   Plw-oa» 
the  Fayum,  Egypt,  are  technically  Amblypoda,  but  their     c^tB. 
pieoae  affinities  are  still   uncertain.     A  unique  skull  and 
mandible  (Fig.  38)  is  mounted  in  a  special  Case  marked  S, 
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Fier-oase  and  numerous  remains  are  arranged  in  Pier-case  22.  The 
^*  brain  is  somewhat  better  developed  than  in  the  Dinooerata, 
***  '  and  the  teeth  are  deepened  for  the  eflfective  grinding  of  dry 
vegetation,  while  the  canine  teeth  are  quite  small  and  crowded 
between  the  continuous  regular  series  of  premolars  and 
incisors.  There  is  one  pair  of  small  bony  horn-cores  above 
the  eye,  and  there  is  an  immense  pair  of  horn-cores  in  front, 
which  seem  to  be  the  excessively  enlarged  nasal  bones. 
These  horn-cores,  like  the  rest  of  the  large  skull,  are  formed 
by  a  mere  hollow  shell  of  bone,  and  the  grooves  for  blood- 
vessels in  their  surface  suggest  that  they  were  originally 
covered  with  a  sheath  of  true  horn. 

Sub-order  5. — Hyracoidea. 

Pier-oase  The  small  existing  hyraxes  of  Africa,  Arabia,  and  Syria, 
^'  are  the  scarcely  altered  survivors  of  a  group  of  Eocene 
lioofed  mammals  allied  to  the  Amblypoda  and  Condylarthra. 
They  seem  to  have  originated  in  the  African  region,  and  jaws 
of  one  hyracoid  (MegcUohyrax  eocsentis),  as  large  as  a  dorJsey, 
are  shown  from  the  Upper  Eocene  of  the  Fayum,  Egypt 
(Pier-case  20).  Pliohyrcux,  from  the  Lower  Pliocene  of 
Pikermi  (Greece),  the  Isle  of  Samos,  and  Maragha  (Persia), 
must  have  been  equally  large.  Several  fossil  hoofed  animals 
found  in  the  Tertiary  rocks  of  South  America  have  been 
doubtfully  associated  with  this  sub-order. 

Sub-order  6.— Condylarthra. 

Fier-oase  These  are  the  small  primitive  five-toed  hoofed  animals 
^'  of  the  Eocene  period,  which  might  serve  very  well  for  the 
ancestors  of  all  later  XJngulata.  They  occur  both  in  Europe 
and  North  America,  but  the  most  satisfactory  specimens 
have  been  found  in  the  latter  countiy.  FJimacodus  (Figs. 
39,  40),  of  which  a  plaster  cast  of  a  nearly  complete  skeleton 
is  exhibited  in  Pier-case  9,  is  a  typical  exampla  Fragments 
of  jaws  of  Condylarthra  are  also  shown  in  Pier-case  20. 

Sub-orders  7-9. — Typotheriai  Tozodoniia,  and 

Litoptema. 

Pier-oaseB        South  America  seems  to  have  been  separated  firom  the 

T^efoase  '^*  ^^  ^^^  world  during  the  greater  part  of  the  Tertiaiy 

11.        period,  and    its    indigenous    hoofed   mammals,  commonly 
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arranged  in  three  sub-orders,  are  nearly  all  diflerent  from 
any  fonad  elsewhera.  The  South  American  llamas,  deer, 
peccaries,  tapirs,  extinct  horses  and  msstodoua,  of  course,  aie 
not  indigenoua,  but  passed  south  over  the  newly  emerged 
isthmus  of  Panama  or  other  land>bridge  at  the  beginning  of 
the  Pliocene  period. 

Some  of  the  earliest  known  South  American  hoofed 
mammals,  such  as  Pyratherium,  are  very  little  different  from 
the  Amblypoda  and  Condylarthra  of  the  northern  hemisphere. 
Plaster  casta  of  jaws,  teeth,  and  feet  of  Ptirotherium  from 
Patagonia  are  exhibited  in  Pier-case  20.  The  later  forms, 
however,  are  peculiar  in  the  folding  and  complication  of 
their  often  persistently-growing  teeth ;  also  in  the  structure 


Pier-owo  of  their  feet  when  they  begin  to  become  plain-dwellers  and 
C^*  T  ^i^i<^  ^^  rhinoceroses  and  horses  of  the  rest  of  the  world. 
Toxodon  (Fig,  41)  is  an  especially  remarkable  beast  with 
ever-growing  powerful  catting  and  grinding  teeth,  well  seen 
in  actual  specimens  in  Pier-case  20.  A  plaster  cast  of  a 
reconstructed  skeleton  of  this  large  animal  from  the  Pampa 
of  the  Argentine  Bepublic,  now  in  the  La  Plata  Museum,  is 
mounted  in  a  special  Case  marked  T.  When  alive  it  moat 
have  been  shaped  much  like  the  contemporaneous  rodents 
and  giant  armadillos.  It  was  preceded  in  time  by  Tvesodim 
and  other  smaller  kinds  of  which  remains  are  shown  in 
Table-case  11.  Macrauehenia,  also  from  the  Pampa  Fonna- 
tion,  was  a  lai^  animal  shaped  liked  a  llama,  but  with  three 
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separate  toes  on  eacfa  foot.     In  this  hoofed  quadruped  the    Plw-oaM 
lower  end  of  the  ulna  and  tibula  has  not  disappeared,  as  is      n  **'  t 
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Table-oase  the-  case  in  all  Ungulata  with  similar  feet  living  in  the 
^^*  northern  hemisphere.  Some  of  the  small  Proterotheriidae, 
which  are  found  in  the  Santa  Cruz  Formation  (perhaps 
Miocene)  of  Patagonia,  have  the  toes  reduced  to  one  on  each 
foot,  exactly  as  in  the  horses ;  but  here  again  the  ulna  and 
fibula  are  complete.  They  are  named  Litoptema  C  smooth- 
heel")  because  the  calcaneum  is  provided  with  a  smooth 
facette  for  articulation  with  the  end  of  the  fibula.  In 
outward  appearance  they  must  have  been  much  like  pigmy 
horses. 

Sub-order  10. — Proboscidea. 

Wall-oases  The  elephants  at  the  present  day  are  found  only  in  Africa 
Pi^  ^on  *^^  ^®  Indian  region,  but  during  the  Pleistocene  period  they 
29-42.  ranged  over  nearly  tiie  whole  of  the  northern  hemisphere, 
Table-oases  roaming  even  within  the  Arctic  circle.  The  mammoth 
17-24.  (^Elephas  primigenius),  which  was  almost  identical  with  the 
living  Indian  elephant,  had  the  widest  distribution,  its 
remains  being  especially  abundant  in  the  frozen  Arctic 
lands  and  occurring  almost  everywhere  in  the  north  temperate 
region.  There  were  local  variations  of  the  species;  and 
among  other  features  it  may  be  noticed  that  the  grinding 
teeth  from  the  north  exhibit  finer  and  closer  triturating 
plates  than  do  those  from  the  south,  both  in  the  Old 
World  and  in  America,  where  the  extreme  southern  forms 
are  known  as  K  armeniacus  and  E.  colunibi  or  texantts 
respectively.  No  mammoths,  however,  were  larger  than  the 
modem  Indian  elephant,  and  they  can  only  be  said  to  have 
commonly  exceeded  this  living  species  in  the  development 
of  their  stout  curly  tusks,  of  which  several  fine  examples 
(one  from  Eschscholtz  Bay  measuring  12  ft.  6  in.  along  the 
Pier-oase  curve)  are  shown  in  Pier-case  29  (30)  and  on  the  top  of  this 
S»  (80).  and  adjacent  Pier-cases.  These  tusks  are  so  common  and  so 
well  preserved  in  some  parts  of  the  Arctic  regions,  that  they 
are  a  valuable  source  of  ivory  and  have  long  been  collected 
as  an  article  of  commerce.  The  mammoth  is,  indeed,  best 
known  from  discoveries  within  the  Arctic  circle,  where  not 
only  the  fresh  bones  and  teeth  but  also  whole  carcases  aie 
occasionally  met  with  in  the  frozen  earth.  One  such  carcase 
was  made  known  to  science  a  century  ago  by  Adams,  who 
found  it  at  the  mouth  of  the  Lena  and  brought  the  greater 
part  of  the  skeleton,  with  the  head  and  feet  still  covered  bj 
the  skin  and  soft  parts,  to  St.  Petersburg  in  1806.  Photo- 
graphs of  this  skeleton,  as  it  is  now  mounted  with  some 
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restoration  in  the  Imperial  Academy  of  Sciencee  at  St.  Peteis- 
borg,  are  placed  on  Uie  wall  adjoinii^  Pier-case  30  (see  also 
Fig.  42).  Another  carcase  of  a  small,  young  male,  exposed 
by  a  landslip  on  the  banks  of  the  Seresowka,  an  affluent  of 


the  Kolyma,  in  the  government  of  Jakntsk,  was  scientifically 
excavated  by  an  expedition  &om  the  St.  Petersbnrg  Academy 
in  1902;  and  photographs  of  the  specimen,  taken  by  Br. 
Hera  during  the  progress  of  ite  disinterment,  are  placed  with 
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Fier^oaaes  explanatory  sketches  on  the  pillar  between  Pier-cases  31 
'"'» *•■••      and  32.     This  animal  evidently  fell  into  a  hole  when  quietly 
browsing  on  grass ;    its  sprawling   attitude  shows  tiiat  it 
attempted  to  scramble  out ;  a  great  amount  of  clotted  blood 
found  in  the  chest-cavity  indicates  that  it  burst  a  blood- 
vessel by  over-exertion;  and  a  mouthful  of  grass  between 
the  teeth,  not  yet  swallowed,  proves  that  death  was  quite 
sudden.     This  specimen  has  been  skilfully  preserved  in  the 
Imperial  Academy  of  Sciences  at  St.  Petersburg,  the  skin 
being  partially  restored  and  stuffed  in  the  attitude  of  the 
death-struggle,  the  skeleton  mounted  separately,  and  the 
Pier-oaae   other  soft  parts  placed  in  bottles.    As  proved  by  this  and 
^^'        other  discoveries,  the  Arctic  mammoth  was  well  clothed  in 
reddish-brown  wool  and  long  black  hair,  while  the  tail  was 
tipped  by  a  large  tassel  of  hair.     A  piece  of  the  woolly  skin 
and  a  bottle  filled  with  the  long  hair  are  exhibited  with  the 
collection  of  remarkably  fresh  bones  of  the  mammoth  from 
the  Arctic  regions  in  Pier-case  31.     Jaws,  teeth  and  bones 
from  the  Thames  valley,  including   Sir  Antonio   Brady's 
remarkable  collection  from   Ilford,  are   arranged   in  Pier- 
Pter-oaae   case   32  and  the  adjacent  Table-case  17;  while   the  finest 
^  ^^-^     skull  of  a  mammoth  (with  complete  tusks  10  ft.  6  in.  in 
*"*         length)  hitherto  discovered  in  Britain,  is  mounted  in  a  special 
Case  marked  K  in  the  middle  of  the  (xallery.    This  specimen 
was  also  found  in  a  brickfield  at  Ilford,  and  seems  to  have 
been  associated  with  a  whole  skeleton,  which  was  unfortu- 
nately dug  out  in  pieces  and  sold  by  the  workmen  to  a  local 
rag  and  bone  merchant  before  the  interest  of  the  discovery 
was  recognised.     In  the  English  collection  there  is  evidence 
of  mammoths  of  all  ages,  and  an  instructive  series  of  teeth 
TaUe-<MAe6of  young  individuals  is  placed  in  Table-case   17a.      Tlie 
'     ^     specimens  of  greatest  geological  antiqxdty  are  the  molars  in 
Table-case  17  obtained  by  Mr.  A.  C.  Savin  from  the  Norfolk 
Forest  Bed.     Molars  from  numerous  localities  in  England 
and  on  the  Continent  are  arranged  in  Table-case   18  to 
illustrate  distribution  and  variation;  and  a  series  dredged 
from  the  bed  of  the  North  Sea  (chiefly  the  Owles  Collection) 
Table-oases  is  placed  in  Table-case  19  (Figs.  43,  44).     Molars  of  the 
18»  19.     southern  race  from  the  Old  World   and  North  America, 
named  Elephas  armeniacus  and  E.  columbi,  are  exhibited  in 
Table-case  17. 

The  Pleistocene  allies  of  the  existing  African  elephant 
had  a  less  extensive  geographical  distribution  than  the 
mammoth,  and  they  never  ranged  sufficiently  far  north  to 
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pasB  into  the  New  World.     The  best  known  species  is  Tabis-i»MB 
Elepktu  antiqwtis,  with   narrow  molar  teeth   (Fig.  45)  and      ^^  **• 
straight  tnsks,  wliich  has  not  been  found  farther  north  than 


Fia.  43. — QciDdin^  sarfkoa  of  left  last  upper  molar  tooth  oE  Munmoth 
{El^hai  prinugeniut),  dredged  off  the  Dogger  Baoi,  North  Sea,  one 
qo&rter  a»t.  use.     (Tsble-caae  19.) 


Via.  U. — Mandible'  of  Mammolb  (Eltphtu  primtgenius),  dredged.  ofi-[tbe 
Doggei  Bank.'North  Sea;  oae-eixth  cat.  size.     (Pier-oaae  93.) 

the  Kirkdale  Cave  in  the  Vale  of  Pickering,  Yorkshire.     The    Pl*r-<«M 
teeth  are  less  common  in  Europe  than  those  of  the  mammoth, 
but  a  good  English  collection  is  exhibited  in  Pier-case  33, 
and  the  series  inclndes  a  characteristic  straight  tusk.     The 
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Pl«rH»ae  most  ancient  specimens  were  obtained  from  the  Norfolk 
88-  Forest  Bed  and  from  the  Pliocene  Norwich  Crag.  Molara  of 
young  individuals,  chiefly  found  in  England,  are  arranged 
^ift^^f*"  in  Table-case  19a.  Teeth  intermediate  between  those  of 
^^  '  E.  antiquus  and  E.  africanus  occur  in  northern  Africa,  and 
there  are  remains  of  dwarf  races  in  the  caverns  of  Malta, 
Sicily,  and  Cyprus.  The  pigmy  elephants  of  Malta  {E.  mdi- 
tenais  and  £.  mnaidriensis)  and  Cyprus  {E.  Cypriotes)  are 
especially  interesting,  and  must  have  varied  from  three  to 
seven  feet  in  height  when  full-grown.  A  lai^  collection  of 
their  remains  is  exhibited  in  Table-cases  21,  21a,  those  from 
Malta  having  been  collected  by  Admiral  Spratt  and  Professor 
Leitli  Adams,  those  from  Cyprus  by  Miss  D.  M.  A.  Bate. 
There  are  also  a  few  jaws  aud  teeth  of  the  Sicilian  forms  in 
Table-case  21.  It  is  commonly  supposed  that  these  animals 
were  stranded  on  tlie  islands  where  the  remains  are  found. 


fPier-cMe  33.) 

when  the  Mediterranean  assumed  its  present  extent  in  the 
Pleistocene  period  and  disintegrated  the  once  continuous 
mainland.  Their  small  size  and  innumerable  variations  are 
thus  ascribed  to  the  struggle  for  existence  on  a  reduced  and 
unfavourable  feeding  ground. 

The  largest  known  elephant,  apparently  allied  to  the 
surviving  .African  species,  Uved  during  the  Upper  Pliocene 
period  to  the  dawn  of  the  Pleistocene  in  the  southern  half  of 
Table-oaa*  Europa  It  was  first  discovered  in  the  valley  of  the  Amo, 
**•  Italy,  and  named  Mephas  m^ridioruUis.  A  nearly  complete 
skeleton  from  Durfort,  Card,  France,  now  mounted  in  the 
Paris  Museum,  shows  that  the  animal  must  sometimes  have 
measured  14  or  15  feet  in  height.  Molar  teeth  (Fig.  46)  and 
other  remains , occur  in  the  Norfolk  Forest  Bed,  and  a  good 
collection  is  exhibited  with  some  Italian  specimens  in  Table- 
case  20.    A  few  pieces  are  also  shown  from  the  Pliocene  Bed 
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Crag  and  Norwich  Cr^,  and  there  is  one  molar  from  a  fissure  Tabie-oasa 
in  the  Chalk  at  Dewliah,  Dorset.    Photographs  of  the  circum-         **■ 
stances  ander  which  the  latter  specimen  was  discovered  are 
fixed  on  the  wall  in  the  bay  between  Pier-caaes  34,  35. 

Remains  of  tme  elephants   are  quite   common   in   the  Fiar-oasM 
Lower  Pliocene  Siwalik  Formation  and   in  the  Pleistocene  n,^'.^-- 
river-deposits  of  India.     All  of  these  are  closely  related  to         ga. 
the  living  Indian  elephant,  but  some,  such  as  E.  plani/rom   StandB  O, 
and  E.   hysudricus,   seem   to  be  intermediate  between   the       ■^'  ^■ 
Borviving  Indian  and  African  species.   The  Cautley  Oollection 
and  namerous  other  specimens  in  Pier-cases  33  and  34,  Table- 
case  22,  and  on  special  stands,  form  a  unique  illustration  of 
these  extinct  members  of  the  Indian  fauna. 


Fio.  46.— Oriuding  suHaoe  of  upper  molar  tooth  of  Bt^hat  meridionaUt, 
from  the  Upper  Pliooene  of  ToBcany;  one-third  nat.  bIeb.      {Table- 

The  Indian  species  just  mentioned  are  the  earliest  known 
examples  of  the  true  elephant,  which  thus  makes  its  first 
appearance  in  the  Lower  Pliocene  of  Asia.  With  the  typical 
kinds  are  associated  other  elephants  which  possess  more 
primitive  grinding  teeth,  and  show  how  the  elephantine 
molar  originated.  They  prove,  in  fact,  that  this  ponderous 
toot^  has  gradually  arisen  in  the  elephant  thbe  by  the 
enlargement  and  complication  of  a  tooth  with  a  few  cross- 
ridges.  The  first  stage  (among  elephants  with  a  normal 
probosciB  or  trunk)  is  found  in  Mastodon  ("  nipple-tooth  "), 
vbich  is  represented  by  M.  sivalensis  (Fig.  50)  and  other 
species  In  the  Siwalik  Formation  (see  Pier-cases  36,  37,  and 
Table-case  23).  A  longitudinal  vertical  section  of  this  kind 
of  tooth  (Fi^'.  47)  displays  the  thick  cross-ridges  separated 
by  wide  valleys,  which  are  quite  empty  or  only  partially 
blocked  by  small  supplementary  knobs  or  ridges.  The  next 
stage,  named  St^odon  ("  roof-tooth ")  in   a^nsion  to  the 
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Fio.'lT. — Vertiool  longitudinal  secCionoi  molar  tooth  of  SfoiCodon,  showing 
pen  valleys  between  oioBS-ridge*,  thiok  enamel  (b),  and  the  dentine 
;  tno-thiFda  nat.  aize.     (Table-case  24.) 


open 

(5;  t 


Fia.  46. — Vertical  longitudinal Bection of  moliu  tootiiol  Elephtu  {SUgodon) 
itutfrnu,  Irotn  the  Lower  Pliocene  of  the  Siwalik  HiUi,  India,  ihoning 
wide  valleys  between  orosB-ridges  filled  with  cement  (a),  the  layer  of 
enamel  {b),  and  the  dentine  (c) ;  one-third  nat.  eize.     (Table-caia  24.) 


Fio.  49. — Vertical  lonf^todinal  section  of  molar  tooth  of  Ettpha*  pltni- 
froni,  from  the  Lower  Pliocene  of  the  Siwalik  Hills,  India,  showing 
deep  valleys  between  oroes-ridgea  filled  with  cement  (a),  the  layer  of 
enamel  (i),  and  the  dentine  (c) :  one-third  nat.  site.     (Table-oase  31.) 


Fio,  50. — Grinding  Burhco  of  lower  molai  tooth  of  Mastodon  twaletuia 
Irom  the  Lower  Pliocene  of  the  Siwolik  Hills,  India ;  two-thirds  nat 
use.     (Tsble-c&se  23.) 


Fio.  51. — Grinding  surface  of  upper  molar  tooth  of  Blephta  {Sttgodtm) 
cUfli,  from  the  Lower  Pliocene  of  the  Siwalik  Hills,  India;  one-hait 
nat.  Bite.      Pier-coae  36.) 
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angular  roof-like  shape  of  the  cross-ridges  of  the  teetli  (Figs. 
"'  *"■      48,  51),  has  these  ridges  more  numerous  and  usually  deeper, 
28,         while  the  intervening  valleys  are  partly  lilled  with  a  soft 
tooth-subatance  termed  cement,    Stegodon  is  generally  re- 
garded  as   a  sub-gentis  or  section  of  Elepkaa  proper,  and 
various  remains  of  it  from   India,   Burma,   and   China  are 
Hw-^»»  exhibited  in  Fier-cases  35,  36.     A  fine   skull  of  Elepkax 
Kuid^.    {Stegodon)  ganesa  with  immense  tusks  (Fig.  59)  from  the 
Siwalik  Formation,  presented  by  General  Sir  W,  E,  Baker, 
is  mounted  on  a  separate  stand  (J).    In  the  true  Elephag 
the  tooth-ridges  are  excessively  deepened  and  comparatively 
numerous  (Figs.  49,  52),  while  the  intervening  valleys,  now 
mere  crevices,  are  filled  to  overflowing  with  cement.    This 
Tabis-oue  progressive  complication  is  well  illustrated  by  a  series  of 
^^        sections  of  teeth  arranged  in  regular  order  in  Table-case  24. 
The  Pliocene  Stegodon  has  only  been  found  in  southern 
and  central  Asia,  some  of  the  adjacent  islands,  and  northern 
Africa.    Mastodon,  however,  ranged  over  southern  and  central 
Europe,   and    in    the    Pleistocene    period   extended   nearly 
throughout  North  and  South  America.     Among  European 
species  may  be  mentioned  M.  amernenm,  from  the  Upper 
Pier-oaM    Pliocene  of  France,   Italy,  Germany,  and  the  Red  Crag  of 
T»ble-^Mw«  England,  illustrated  in  Pier-case  37 

as.  ^nd  Table-case  23 ;  also  M.  attieus  and 

M.  penteiim  from  the  Lower  Pliocene 
of  Greece,  exhibited  in  the  same 
Cases.  Among  NorthAmericanspecies 
M.  americamis  (Figs.  53,  54)  is  the 
most  important,  and  is  represented 
not  only  by  the  partially  recon- 
PiaivoaBe  structed  skeleton  (Stand  B)  at  the 

T  Mn^nnftn  entrance  to  the  Gallery,  but  also  by 

28, 24,  numerous   remains    in    Pier-case  36 

Stand  B.  and  Table-case  23.     It  lived  until  the 

arrival  of  prehistoric  man  in  North 
Fia.  58.— Lower  molar  America,  as  shown  by  the  occurrence 
tooth  t>tMa»todonamen-   of  stone  arrow-heads  with  its  bonea. 

'^"*'/«'"JiI"i^"'*'*°'   Th«    best   known    South    American 
cene  ol  North  Amenc*;  •      tr    i        i  ui.-       e      l-  u 

one  -  third     oM.     Atb.   species  13  M.  humboldti,  of  which  a 
(Table-cue  33.)  fine  skull  is  mounted  in  Pier-caee  39 

(40).  Though  found  nearly  all  over 
South  America,  its  remains  are  especially  abundant  in  the 
lake  deposits  or  flood  deposits  in  the  valley  of  Targa,  Bohvia, 
where  lar^  herds  mast  have  perished. 
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The  Pliocene  and  Pleistocene  mastodons  just  enumerated  Pivp-ouaa 


however,  exhibit  a  diminutive  pair  of  tusks  projecting  from 
the  front  of  the  lower  jaw.  They  are  thus  reminiscent  of 
their  predecessors  of  the  Miocene  period  in  Europe  and 
northern  Africa,  which  had  well-developed  and  functional 
lower  tusks  throughout  life.  These  ancestral  mastodons,  of 
the  genus  Tetraidodort,  are  illustrated  by  numerous  remains 
from  the  Middle  and  Upper  Miocene  and  Lower  Pliocene  of 


Europe  in  Fier-case  41  (42).  None  of  the  species  were  so 
luge  as  those  of  the  genus  Mcutodon  itself.  Their  skull 
(Fig.  60)  is  quite  like  that  of  an  elephant,  and  the  spreading 
upper  tusks  only  differ  from  modem  elephant  tusks  in  being 
provided  with  a  band  of  enamel  along  one  side.  Their 
iowet  jaw,  however,  is  produced  at  the  chin  (symphysis)  into 
a  remarkable  bony  spout-shaped  elongation,  tipped  with  a 
piiir  of  chisel-shaped  tusks,  which  cannot  have  worked  against 
the  upper  tusks,  but  evidently  met  some  kind  of  pad  on  the 
palate.    Tetrahelodon  must  thus  have  possessed  an  immensely 
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elongated  face,  and  as  its  neck  was  loneer  than  that  of  a 
modem  elephant,  it  would  be  able  to  reach  the  ground  with 
the  front  of  its  month.  The  general  shape  of  the  animal  is 
well  shown  by  a  partially  restored  skeleton  in  the  Fans 
Mnseum,  of  which  a  photc^raph  is  placed  on  the  wall  near 
Pier-case  41  (see  also  Fig.  55). 


Fio.  66. — Lett  upper  milk-molftrs  of  Tetn^elodon  tonginalris,  from  thi 
Lower  Pliocene  of  EppelBheim,  Hesae-DumBtodt ;  uM.  aite.  (After 
A.-Oftodiy.) 

'  Dinoiherivm,  a  contemporary  of  Tetrabelodon,  with  smaller, 
simpler  and  more  numerous  grinding  teeth,  has  the  bony 
symphysis  of  ite  mandible  beat  downwards  and  the  terminal 
lower  tusks  curved  backwards.  The  only  known  skull  of 
this  animal,  with  a  plaster  cast  of  the  mandible  (Fig.  57) 
from  the  Lower  Pliocene  of  Eppelsheim,  Hesse-Darmstadt, 
is  mounted  in  a  special  Case  marked  C ;  and  teeth  (Fig.  o8) 
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and  other    remuDS    both    from    Europe   and   the  Siwalik  WftU-oase 

ForrnatioD   of  India,  are   exhibited   in   Table-case  23   and      r<^'n 
WallMjase  43.                                                                                     ^"^  ^' 


^<>.  97, — Skull  ijid  mtuidible  of  Dinolheriam  giganteum,  from  the  Lower 
Pliocene  of  Eppelsheim,  Hesse-Da  rmstodt ;  ane-fifteeath  nat.  size. 
(C«eC.) 


—Left 


ft  upper  teeth  of  Dinotherium  giganteum,  from  the  Middle 
of  BaiiBan,  Franoe;  one-quartec  nat.  uu.     (After  A.lOaudry.) 

No   Proboscidean    earlier  than     Tetrahelodon    occurs    in   Wall-oaM 
Europe;  but  it  is  preceded  in  the  Upper  Eocene  of  Egypt  by         48. 
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Wall-oase  a   still   smaller  animal,   Falasomastodon,  of  which  various 
^'        remains  are  exhibited  in  Wall-case  43.     This  genus  (Fig.  61) 


Fio.  59. — Skull  and  lower  jaw  of  Elephas  (Steaodon)  ganega,  showing  immense 
tusks,  from  the  Lower  Pliocene  of  the  Siwalik  HiUs,  India ;  one  thirty- 
second  nat.  size.    (Stand  J.) 


Fio.  60. — Skull  and  lower  jaw  of  Tetrabelodon  angustidenSy  showing 
elongated  chin  with  pair  of  terminal  cutting  teeth  (l.i.),  from  fcbe 
Middle  Miocene  of  Sansan,  France ;  one-twentieth  nat.  siae.  mot* 
position  of  nostrils;  u.i,  upper  incisor  or  tusk.  (After  G.  W. 
Andrews.) 

resembles  Tetrabelodon  in  its  tusks  and  elongated  face,  but 
differs  in  having  a  less  elephant-like  skull,  with  more 
numerous   and    relatively   smaller    grinding  teeth.      It  is 
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preceded  again  in  the  Middle  Eocene  of  Egypt  by  Moeri-  WoU-o 
iherium  {Fig.   62),  which  compmea  still  smaller  species        **■ 
whose  relation  to  EUphaa  would  hardly  be  suspected  it  all 
the  intermediate  gradations  were  unknown.     Here  the  cioss- 


Pio.  61. — Skull  and  lower  j«ir  of  PoJaonKiitodon  beadnelU,  showing 
elongated  chin  with  pEUC  of  tenainal  oatting  teeth  {l.i.),  from  the 
Upper  Eocene  of  the  Fayum,  E^pt;  one-twslfth  nat.  size.  nor. 
poation  of  noetrila;  u.ii  upper  inaiaor  or  tusk.  (After  G.  W. 
AudrewB.) 


Fi6.  63. — Skull  and  lower  jaw  of  MoerUherium  lyonai,  from  the  Uiddla 
Booene  of  the  Faynm,  Egypt;  ona-seventh  nat.  size,  ant  orb., 
autorbitol  fonunen ;  c,  ouutie ;  ««.  oe.,  exoooipital ;  fr.,  frontal ;  i,  1^, 
inciBors;  ju.,  jagal;  m.  1-3,  molars;  ma.,  maxilla;  ».,  nasal;  p^,, 
parietal ;  par.  oc.,  parocoipltal ;  p.m.  3-4,  premolars;  p.  mx.,  pre- 
TiiaTiil« ;  pt_^  poHt-tympanio  prooeu  of  Eqnamoaail ;  t.oe.,  sapra- 
ocdipital :  tq.,  squamosal.     (After  0,  W.  Andrews.) 

ridged  molars  are  first  becoming  recognisable ;  one  pair  of 
incisors  above  and  below  is  growing  at  the  expense  of  its 
fellows  to  become  real  tusks ;  and  the  arrangement  of  the 
bones  of  the  skull  is  beginning  to  show  features  which  are 
known  only  in  the  order  Proboscidea.     Several  instructive 
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Wall-case  fragments,  and  plaster  casts  of  skulls  from  the  Cairo  Museum, 
^*        are  placed  in  Pier-case  43. 

The  fossils,  so  far  as  known,  show  therefore  that  the 
earUest  forerunners  of  the  elephants  were  smaU  marsh- 
dwellers  which  lived  on  a  succulent  food  in  the  African 
region.  They  gradually  increased  in  size,  without  essentially 
altering  their  limbs  and  body ;  but  as  their  legs  lengthened 
and  their  neck  shortened,  their  face  and  chin  gradually 
became  elongated  to  reach  the  ground  for  browsing.  When 
this  strange  adaptation  had  reached  its  maximum  degree,  the 
chin  suddenly  shrivelled,  leaving  the  flexible,  toothless  face 
without  any  support.  Thus  arose  the  unique  probosds  of  the 
elephants,  which  has  become  prehensile  by  stages  which 
cannot  be  traced,  because  soft  parts  are  not  preserved  in 
ordinary  geological  formations. 

For  comparison,  a  stuffed  modem  Indian  elephant,  and  a 
skeleton  of  die  same  are  placed  in  the  middle  of  the  Gallery 
(stands  D,  E) ;  while  the  head  of  an  African  elephant,  skulls 
and  tusks  are  arranged  in  the  bay  between  Pier-cases  36 
and  37.  Secent  skulls  and  teeth,  some  described  by  Corse 
in  the  "Philosophical  Transactions  of  the  Royal  Society" 
more  than  a  century  ago,  are  also  placed  in  Pier-case  28. 

Order  VI.— RODBNTIA, 

Tabl^oaM  Fossil  remains  of  rodents  or  gnawing  mammals  are  conunon 
in  Tertiary  formations  throughout  the  world,  and  a  typical 
collection  is  exhibited  in  Table-case  16.  The  extinct  kinds, 
however,  do  not  differ  much  from  those  now  living,  although 
they  can  be  traced  back  as  far  as  the  Middle  Eocene  period. 
Among  the  fossil  remains  of  Sciuromorpha,  those  of  the 
beaver  {Castor)  are  conspicuous.  This  animal  first  appears 
in  the  Upper  Pliocene  of  Italy,  France,  and  England ;  and 
the  common  C.  fiber  had  a  remarkably  wide  range  in  Europe 
during  the  Pleistocene  period.  Good  specimens  are  shown 
from  the  Fen-land  (Fig.  63)  and  from  the  valley  of  the  L^i 
Essex.  It  does  not  appear  to  have  been  exterminated  in 
Britain  until  about  the  twelfth  century,  and  there  are  still 
allusions  to  it  in  some  names  of  places  (e.g.,  Beverley  and 
Nant-yr-afancwm).  Trogimtherium  cuvieri  is  a  giant  beaver, 
which  ranged  from  Eussia  to  England  during  early  Pleistocene 
times.  A  skull,  jaws,  and  other  remains  from  the  Norfolk 
Forest  Bed  are  exhibited,  with  plaster  casts  of  a  Bussian 
skull  and  mandible  of  the  same  species. 
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Among  Myomorpha,  it  is  intereBting  to  notice  that  the  T»bIe-aaM 
lemmings  {Myodes  lemmus  and  Cuniaiiug  torquatus)  occur  in         ^*- 
the  Pleistocene  of  England.     There  are  also  reniains  of  a 
large  dormoose  {LeUhia  mditmais)  found  with  the  pigmy 
elephants  in  the  caverns  of  Malta. 


Among  Hystricomorpha,  a  akull  of  the  gigantic  Caatoroides 
(Awticus  m>m  the  Pleistocene  of  North  America  is  shown ; 
and  there  is  a  drawing  of  a  complete  skeleton  of  this  animal, 
natural  size,  on  the  adjacent  wall.  There  are  also  remains 
of  various  genera  from  South  America,  where  the  extinct 
Pleistocene  Megamys  (not  represented  in  the  collection)  must 
have  been  as  luge  as  an  ox. 

The  Lagomorpha,  or  rabbits,  picas,  and  hares,  date  back 
lo  the  OUgocene  period. 

Order  VII.— SIRENU. 

Hie  extinct  representatives  of  the  "  sea-cows,"  so  far  as  ^S^Sf* 
known,  are  very  little  different  from  the  surviving  members  ca»v; 
of  the  Order.  Recent  discoveries  in  Egypt  merely  surest 
that  during  the  Eocene  period  they  were  most  closely  coa- 
□ected  with  the  early  Proboscidean  Ungulata.  Various  fossils 
show  that  in  Tertiary  times  they  had  a  wider  geographical 
distribatiOQ  than  at  the  present  day. 

St«ller'8  Sea-cow  {Shytina  gigas),  which  formerly  browsed 
on  the  sea-weed  on  the  shores  of  Bering  Strait,  lived  until 
1782,  when  it  was  exterminated  by  the  Bussian  sailors  who 
T  2 
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Ptw-oMs  fed  Upon  its  fleeh.  It  was  described  by  Steller,  a  Gennan 
rt^jfr?*  nattiralist  in  the  Russian  service  in  1751,  and  a  copy  of  hia 
^*'*    ■  drawing   of  tJie   living    animal  ia 

fixed  on  the  PiUar  between  Pier- 
cases   20  and  21.      Thia    massive 
creature  sometimes  attained  a  length 
of  25  feet ;  and  a  nearly  complete 
skeleton   of    an    individual    about 
•e        20  feet  long  (Fig.  64)  ia  mounted, 
J        with  other  remains,  in  a  large  case 
\a       marked  V.    Bhytina  was  destitute  of 
c        teeth,  which  were  replaced  by  Cor- 
el       rugated,  homy  plates;  it  also  appeals 

0  to  have  lacked  ordinary  hands.     Ite 

1  bones  occur  in  the  peat-bogs  and 
J  swamps  of  the  islands  round  which 
I  it  lived,  and  they  are  discovered  by 
S_  prodding  the  soft  ground  with  an 
S[>     iron  bar  which  strikes  them. 

■£  I  ffaliiherium  from  the  Oligocene 

"3^  and  Lower  Miocene  of  Europe,  is 
■g  .  essentially  a  manatee,  but  it  lacks 
I  -I  the  apparently  nulimited  supply  of 
■^^-  grinding  teeth  which  characterise 
^ "  the  sorviving  animal.  It  also 
^-3  exhibits  a  less  rudimentary  pelvis 
i^  than  any  other  known  Sirenian, 
S"!  with  a  small  bone  representing 
B  i  the  femur.  A  restored  model  of 
s  a  skeleton  of  Saliiherium  sAimi 
I  about  8  feet  long  (Fig.  -65)  &x)m 
■g  the  Oligocene  of  Hesse-Darmstadt, 
g  is  mounted  in  Case  V;  and  there 
J  are  numerous  actual  remains  of  this 
"s  species  from  the  same  locality  in 
7  the  collection.  There  is  also  as 
3  imperfect  skull,  named  ffalitAeriim 
6  cankami,  from  the  Bed  Crag  of 
£  Suffolk  (see  Table-case  Ia.).  Feiii- 
noiherivm  is  a  closely  similar  animal 
from  Northern  Italy. 
^^^Snf^  Prorastomus  is  another  extinct 

genus  known  only  with   certain^ 
by  the  unique  skiill  troia.  an  early 
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Tertiary  limestoiie  in  Jamaica,  which  is  exhibited  in  Piet-    Flaisoaas 
case  29  (30).     It  is  peculiar  in  possessiDg  a  complete  set  of     **  (**^ 
t«eth,  incisors  and  canines  as  well  as  premolars  and  molars. 
Fragments  of  jaws,  possibly  of  another  species  of  the  same 
genus,  occur  in  the  Upper  Eocene  of  Northern  Italy. 


The  oldest  known  Sirenians  are  Eofkerium,  and  Eodren, 
from  the  Middle  Eocene  of  E^ypt.  Brain-casts,  a  plaster 
cast  of  a  akull,  and  other  remains  oi'e  exhibited  in  Pier-case 
29  (30). 

Skeletons  and  stuffed  specimens  of  the  living  manatees 
and  dugongs  are  placed  in  Case  T  and  Pier-case  29  (30)  for 
comparison  with  the  fossils.  See  "  Guide  to  the  Galleries 
of  Mammals,"  p.  84 

Order  VIII.— OBTAOEA. 

The  fossil  remains  of  whales,  porpoises,  and  dolphins  are   Gallery  of 
placed  with  the  living  members  of  the  Order  in  the  Gallery  a^v^S* 
of  Cetacea  (Department  of  Zoology).     They  are   all  very 
fragmentary. 

The  typical  modem  Balsenidie  do  not  occur  below  the 
Pliocene,  where  they  are  represented  chiefly  by  ear-bones 
(tympanies),  of  which  a  good  series  &om  the  Bed  Crag  of 
Suffolk  is  exhibited  (Fig.  6ti).  Small  whalebone  whales, 
however,  existed  so  long  ago  as  the  Oligocene  period  both  in 
Europe  and  North  America,  although  there  are  no  remains  in 
the  collection. 

Teeth  and  bones  of  the  toothed  whales  are  more  fre- 
quently met  with  among  fossils.  All  the  kinds  which  still 
live  seem  to  have  been  in  existence  before  the  close  of  the 
Phocene  period.  Even  the  strange  compact  snouts  of  the 
beaked  whales,  such  as  Metoplodon,  are  common  fossils  in 
the  Pliocene  Crag  of  England  and  Belgium,  and  a  good 
collection  is  mounted  for  exhibition.     Some  of  the  earlier 
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QeHvey  at  toothed  whales  of  the  Miocene  period  differed  from  every 

0«t««»>    Cetacean  now  living,  and  approached  more  normal  mamnuOs 

^    in  the  circtimstance,  that  all  their  teeth  were  enamelled, 

while  some  of  those  at  the  back  of  the  jaw  were  two-rooted. 

Instructive  illustrations  may  be  seen  in  plaster  casts  of  skulls 

of  Squalodon  gratdoupi   from  the  Miocene  of  France  and 


Fio.  67,— Skoll  (Al  and  nppec  moUr  toothjB)  of  Ztuglodon 
cstoidM,  from  the  Booene  ot  AUbanw,  U.S.A. ;  A  greatly 
rednoad,  B  one-flfth  tuX.  tint. 


Bavaria,  and  in  an  almost  unique  skull  of  ProsgnaUdm 
avMralis  ftom  the  Patagonian  Formation  of  South  Ajnerica. 
The  Miocene  toothed-whales  with  enamelled  two-rooted 
teeth  are  especially  interesting,  because  they  connect  the 
modem  simple-toothed  tribes  with  some  whale-like  creatures, 
the  Zeuglodonts,  which  appear  to  have  flourished  in  the  seas 
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throughont  the  world  during  the  Eocene  period.  Zeuglodon  Qallery  of 
(yoke-tooth),  thus  named  by  Owen  in  allusion  to  the  shape  J?®i*;n^% 
of  its  hinder  teeth  (Fig.  67b),  has  jaws  so  peculiar  that  they  ^  *  ^^ 
were  originally  supposed  to  belong  to  a  reptile,  which  was 
termed  Basilosaurus,  The  skull  (Ilg.  67a)  is  not  completely 
that  of  a  whale,  though  it  is  elongated  and  depressed,  with 
the  nostril  on  the  middle  of  the  upper  surface.  Each  side  of 
either  jaw  is  provided  with  four  simple  teeth  in  front  and 
five  double-rooted  teeth  behind.  The  neck  must  have  been 
unusually  long  for  a  whale  and  not  rigid.  There  are  also 
traces  of  an  armour  of  small  bony  plates.  Plaster  casts  of 
the  skull  and  teeth,  besides  actual  teeth  of  the  typical 
Zeuglodon  cetoides,  from  the  Eocene  of  Alabama,  U.S.A.,  are 
exhibited,  proving  the  animal  to  have  been  of  rather  large 
size.  A  plaster  cast  of  part  of  a  skull  of  Z,  odris  from  Egypt 
is  also  shown. 

Order  IX.— EDENTATA. 

The  sloths,  anteaters,  and  armadillos  have  been  cha- 
racteristic of  the  South  American  region  since  early  Tertiary 
times,  and  they  do  not  appear  to  have  wandered  farther  than 
the  southern  part  of  North  America  at  any  period.  They  are 
quite  a  degenerate  and  insignificant  race  at  the  present  day, 
compared  with  their  former  representatives. 

The  modem  sloths  and  anteaters  are  almost  unknown  WaJl-oase 
among  fossils,  but  the  peculiarities  of  both  these  families  are  Table-oases 
combined  in  the  skeleton  of  the  extinct  ground-sloths.    i4b,  15a. 
These  animals,  in  fact,  exhibit  the  head  and  teeth  of  a  sloth     Case  Y. 
associated  with  the  back-bone,  Umbs,  and  tail  of  an  anteater. 
They  lived  in  great  numbers  in  South  America  during  the 
latter  part  of  the  Tertiary  period,  ranging  even  so  far  north 
as  Kentucky  in  the  Pleistocene ;  and  some  of  them  survived 
to  be  contemporaries  of  man  at  a  very  recent  Prehistoric 
date.     The  Miocene  or  perhaps  Upper  Eocene  forms  are  quite 
small,  but  they  become  larger  as  they  are  traced  upwards 
iu  the  geological  sequence,   and  many  of  the  Pleistocene 
and  Prehistoric  species  rival  elephants  and  rhinoceroses  in 
bulk. 

The  best  known  ground-sloths  are  Megatherium,  Scelido- 
therium,  and  Mylodon,  all  well  represented  in  the  collection. 
They  obviously  could  not  live  in  trees  like  the  little  sloths 
which  exist  at  present  in  the  South  American  forests ;  but 
their  hind  quarters  are  very  massive  and  their  stout  tail 
would  serve  with  their  hind  legs  to  form  a  rigid  tripod  on 
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Stand  Z.    whicli  they  could  rest  when  reaching  the  leaves  of  trees  for 
Case  Y.    {qq^     a  piaster  cast  of  the  skeleton  of  Megatherium,  18  feet 


Ji 

i 


long,  and  a  slightly  lestoied  actual  skeleton  of  Mylodon, 
somewhat  smaller,  are  moonted  on  stands  marked  X,  Y,  in 
the  attitude  which  it  is  believed  they  usually  assumed  when 
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feeding.  The  original  bones  and  teeth  of  Mtgathenuan,  other  at&ad  X. 
remains  of  Mylodon,  and  nameroua  parts  of  the  skeleton  of  ^"*  ^• 
Sc^idoiherium  (Fig,  68)  are  arranged  in  Wall-case  26.  The 
bones  bear  conspicuous  crests  and  ridges,  which  indicate  the 
muscular  pover  of  these  animals.  The  feet  are  twisted, 
30  that  their  side  rather  than  their  palm  would  be  used  when 
walking;  and  one,  two,  or  three  of  the  toes  on  each  foot 
terminate  in  a  great  cIaw.  Ths  fore  quarters  are  arranged 
for  the  easy  motion  of  the  grasping  arms.  The  front  of  the 
mandible  is  spout-shaped  (see  Figs.  68, 69),  evidently  adapted 
to  a  long  protmsible  tongue,  which  could  be  used  like  that 
of  a  giraffe  for  polling  leaves  off  the  trees.  The  few  grinding 
teetli  would  continually  grow  as  they  were  worn  down 
cbroughoat  life,  and  those  of  Meg<Uherium  (Fig.  69)  are  made    stand  X. 


Flo.  69. — Lower  jaw  of  Megaiherum  americanuttt,  showing  double - 
ridged  molar  teoth  and  long  epont-ahaped  Bfinphysis  (<i),  from  the 
Pampa  Formation  of  Buenos  Aires,  Argentine  Kepublic;  one-eigbtb 
nat.  siM.     (WoU-case  26.) 

extremely  powerful  by  consisting  of  alternate  soft  and  hard 
plates  of  tooth-substance,  which  produce  cross-ridges  on  the 
crown. 

The  skeletons  of  the  ground-sloths  are  wonderfully  well 
preserved  in  the  Fampa  Formation  of  the  Argentine 
BepubUc,  and  it  is  the  role  rather  than  the  exception  to  find 
them  whole,  Most  of  them  are  discovered  on  the  borders 
of  old  lakes  and  rivers,  evidently  in  the  position  in  which 
the  animftlB  suddenly  died.  They  are  supposed  to  have 
perished  in  the  mud  and  soft  ground  when  attempting  to 
Kach  the  water  to  drink  during  dry  seasons ;  for  droughts 
are  common  even  at  the  present  day  in  the  country  where 
they  formerly  lived.  In  the  time  of  the  groimd-sloths, 
however,  the  pampa  can  scarcely  have  been  tlie  bare  plain 
that  it  is  now  ;  it  must  have  borne  forest  vegetation. 
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Table-oase  been  found  in  the  province  of  Buenos  Aires  so  intimately 
^^^  associated  with  remains  of  the  ground-sloths  that  there  can 
be  no  doubt  as  to  the  survival  of  these  gigantic  quadrupeds 
until  the  time  of  man  at  least  in  the  southern  part  of  South 
America.  The  most  important  discoveries,  however,  which 
appear  to  prove  this  survival,  were  made  in  1897  and 
subsequent  years  by  Dr.  F.  P.  Moreno,  Dr.  R  Hauthal,  Baron 
Erland  Nordenskjold,  and  others,  in  a  cavern  near  Consuelo 
Cove,  Last  Hope  Inlet,  Patagonia,  between  the  Slst  and 
52nd  degrees  of  south  latitude.  Here,  in  an  absolutely  diy 
and  powdery  deposit  on  the  floor  of  the  large  cavern,  were 
found  numerous  broken  bones  of  several  individuals  of  a 
ground-sloth,  Orypotherium,  which  was  nearly  as  lai^ge  as 
Mylodon  and  only  differed  from  the  latter  in  minor  features. 
With  the  bones  were  several  pieces  of  skin,  evidently  of  the 
same  animal,  which  showed  marks  of  tools  and  seemed  to 
have  been  stripped  off  the  carcase  by  man.  There  were  also 
large  lumps  of  excrement,  besides  masses  of  cut  grass  which 
may  have  been  intended  for  fodder.  With  the  Orypotherium 
were  found  bones  of  other  extinct  animals ;  and  in  the  same 
cavern  there  were  implements  of  stone  and  bone,  remains 
of  fires,  and  even  the  bones  of  man  himself.  The  Argentine 
explorers,  in  fact,  concluded  that  the  Orypotherium  had 
actually  been  kept  in  the  cavern  and  fed  by  man,  who 
eventually  killed  the  animals  for  food. 

A  series  of  specimens  illustrating  this  discovery  is 
exhibited  in  Table-case  15a.  The  sharply  broken  bones  are 
remarkably  fresh  in  appearance,  still  beismjig  the  dried  and 
shrivelled  remains  of  gristle,  sinews  and  flesh.  The  pieces 
of  skin  (Plate  IV)  are  covered  with  dense,  coarse  hair  on 
the  outside ;  while  the  inner  layer  of  their  substance  is  filled 
with  small  nodules  of  bone,  which  are  exposed  on  the  inside 
where  the  skin  is  slightly  decayed.  Similar  little  bones 
have  been  found  in  great  numbers  with  the  skeletons  of 
Mylodon  in  the  Pampa  Formation  (see  Wall-case  26),  so  that 
this  ground-sloth  and  its  allies  must  have  been  armoured 
with  a  bony  mail  beneath  the  hairy  outer  surface  of  the  skin. 
The  lumps  of  excrement  from  the  cavern  consist  only  of 
remains  of  grass,  without  any  traces  of  leaves.  Among 
associated  animals  may  be  particularly  noted  the  extinct 
horse,  Onohippidium,  of  which  there  are  characteristic  teeth 
besides  many  well-preserved  hoofs. 

The  armadillos  which  lived  with  the  Pampean  ground- 
sloths,  were  also   gigantic  compared    with    their  existing 
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Skin  of  Eitiuct  Gronnd-sloth  {Grjiixitheriiim  lialai)  from  a  Cttvom  noar 
Last  Hope  Inlet,  Patagonia;  bnc-sixth  nat.  biko.  The  outer  side  (A) 
bears  coarse  hair;  the  inner  side  jB)  oxbibits  small  nodules  of  bone 
imbedded  io  the  Bub»(ance  of  the  skin.     {Table-coao  154.) 

[TO  fact  p.,U. 
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representatives.     They  exhibit  great  variety,  but  their .  coat  WftU-oau 
of  mail  (carapace)  is  always  rigid,  not  divided  into  the  over-        *^ 

14b. 
OueZ. 
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WaU-<MM  lapping  cross-bands  which  enable  the  surviving  armadillos 
36.  to  roll  into  a  ball  when  attacked.  Glyptodmi  (Fig.  70)  is 
iSiS*"  one  of  the  best  known  genera,  and  owes  its  name  ("  sculptured 
Omo's.  tooth")  to  Uie  circumstance  that  hard  and  soft  poitiona 
alternate  in  the  teeth,  thus  imparting  a  Bcolptured  appearance 
to  their  grinding  surface.  The  actual  armour  of  a  fine 
specimen  is  mounted,  with  a  plaster  cast  of  the  skeleton,  in 
Case  Z.  As  here  exhibited  the  total  lei^  of  the  animal, 
measured  along  the  carve  of  the  back,  is  11  feet  6  inches; 
while  the  body  shield  or  carapace  measurea  7  feet  in  length 
by  9  feet  across.  The  armour  obviously  consista  of  small 
hony  rosettes  or  bosses  compacted  together,  and  it  must  have 
been  originally  covered  witJi  a  thin  outer  skin.  There  is  a 
little  shield  on  the  top  of  the  head ;  and  the  covering  of  the 
tail  is  arranged  in  successive,  overlapping  rings.  At  hmes 
of  danger,  the  animal  would  probably  be  able  to  draw  up  its 


legs  close  to  the  body,  so  as  to  rest  its  carapace  on  the 
ground,  while  its  armour-plated  head  would  be  bent  down- 
wards in  front.  The  massive  tail  must  have  moved  freelv 
behind  the  carapace,  and  in  one  genus,  Daedicwrus,  the  solid 
end  of  the  tail-sheath  is  somewhat  expanded  to  bear  a  cluster 
of  bony  bosses  which  would  give  it  the  aspect  of  a  powerful 
dub  (see  Wall-case  26).  Soplophorua  is  a  smaller  elongated 
animal  having  the  end  of  the  tail-sheath  without  ring^ 
(Fig.  71).  It  is  illustrated  by  a  good  series  of  specimens  in 
Wall-case  26. 

The  earlier  remains  of  armadillos  from  Fat^onia,  as 
•  shown  by  the  collection  in  Table-case  14b,  represent  animals 
mudi  smtdler  than  tJiose  from  the  Pampa  Formation,  and 
some  of  them  have  a  handed  carapace  like  that  of  the  living 
armadillos.  It  must,  in  fact,  be  understood  that  the  tree- 
sloths   of    the    present    South    American  forests  and   the 
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bnnowing  armadillos  of  the  existing  pampa  are  not  the  Table-oaae 
d^enerate  descendants  of  the  gigantic  Pleistocene  animals  ^^^ 
just  described.  If  all  their  ancestors  were  known,  they 
would  probably  prove  to  have  been  always  small ;  and  they 
have  snrviyed  changes  which  the  larger  beasts  could  not 
withstand,  because  they  exist  in  comparatively  secure  retreats 
and  do  not  need  a  great  amonnt  of  food. 

It  is  sometimes  doubted  whether  the  so-called  Edentata 
of  the  Old  World — the  pangolins  and  aard  varks — ^are 
really  related  to  the  South  American  animals  of  this  Order. 
Unfortunately,  the  known  fossils  do  not  help  to  solve  the 
problem.  Some  small  bones  from  the  Oligocene  Phosphorites 
of  France,  now  in  the  Paris  Museum,  seem  to  belong  to 
ancient  pangolins ;  while  skulls,  jaws  and  teeth  of  the  aard 
vark  or  Cape  ant^ter  (Orycterapvs),  which  is  now  confined 
to  Africa,  are  exhibited  from  the  Lower  Pliocene  of  Samos, 
Greece,  and  Persia  (Table-case  14b).  No  animals  ancestral 
to  these  are  recognisable. 

Sub-class  II. — ^Mbtatheria. 

Obder  X.— MABSUPIALIA. 

Like  the  sloths  and  armadillos  of  South  America,  the  WaU-oaM 
kangaroos  and  wombats  of  Australia  were  preceded  in  the  ^  w^'caaea 
Pleistocene  period  by  comparatively  gigantic  relatives.  The  14, 14a,  16. 
largest  of  these  rivaUed  the  rhinoceros  in  bulk,  and  its  thigh- 
bone was  so  completely  adapted  for  the  support  of  a  massive 
body,  that  when  it  was  first  discovered  it  was  mistaken  by 
Owen  for  the  thigh-bone  of  an  elephant.  The  jaws,  however, 
and  other  parts  of  the  skeleton  soon  enabled  Owen  to  publish 
a  satisfactory  account  of  the  animal,  which  he  named  Dipro- 
todon  ("two-front-teeth")  in  allusion  to  the  rabbit-like  or 
wombat-like  arrangement  of  the  anterior  cutting  teeth 
(incisors).  The  original  specimens  from  the  river  deposits 
of  Queensland,  many  collected  by  Dr.  George  Bennett,  are 
arranged  in  Wall-case  27  and  Table-case  15,  with  the 
remains  of  an  allied  smaller  animal,  Nototherium,  from  the 
same  region.  Notwithstcmding  its  great  size,  the  general 
shape  of  Diprotodon  must  have  been  much  like  that  of  the 
eristing  wombats  of  Australia,  and  it  seems  to  be  related 
both  to  the  phalangers  and  the  kangaroos.  The  skull 
(Fig.  72)  measures  about  three  feet  in  length.  The  grinding 
teeUi  are  ridged,  much  like  those  of  a  primitive  elephant 
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Wftll-osM  snch  as  Dinotherium.     The   toes,  aa   proved   by   complete 

*''■         flkaletona  discovered  some  years  ago  on  the  dry  salt  plain 

l^l^oS  bordering  Lake  Eyre  in  South  Ausbralia,  were  five  in  number 

but  remarkably  short  and  slender. 
Tftble-cuu  The  remains  of  kangarooB  from  the  river  deposits  of 
;14, 16.  QneenalaDd  and  New  South  Wales,  and  from  the  Wellington 
Cavea,  New  South  Wales,  indicate  aniTnalw  of  various  sizes 
from  that  of  the  smaUest  living  species  to  that  of  a  donkey. 
The  oniqae  original  collection  described  by  Owen  is  ex- 
hibited in  Table-cases  14,  15.  The  largest  extinct  species 
referred  to  Procoptodon  and  Palorchexta,  though  eaeentially 
kangaroos,  had  the  fore  and  hind  limbs  less  disproportionate 


Fia,  73. — Skoll  and  lowar  jaw  of  a  ^rantio  extinct  Maraopial,  Diprotoion 
atMtmJM,  from  the  PlaiHtoceme  of  QneenBland ;  with  a  Homan  Skull  (b) 
to  Bhow  oompwratiTe  ^w.    (Wall-oaae  97.) 

in  size  than  any  living  members  of  the  family,  and  would 
probably  be  unable  to  leap. 

B  The  largest  of  the  extinct  wombats,  found  with  JHpro- 
todon  and  the  lai^  kangaroos,  is  Phagcolowus,  of  which  the 
lower  jaw  and  upper  front  teeth  are  shown  in  Table-caae  14a. 
It  was  about  as  large  as  an  ox.  Here  are  also  nnmerons 
remains  of  wombats  of  more  ordinary  size. 

»  The  phalangers  seem  to  be  re^n^sented  among  fossils  by 
the  so-called  "  pouched  lion  "  of  Owen,  Thylacoleo  cami/er, 
which  is  also  found  with  Diprotodon  and  the  large  kangaroos 
in  the  Australian  river  deposits  and  caverns.  Numerous 
unique  fragments  are  exhibited,  with  a  restored  model  of  the 
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skull  snd  mandible  (Fig.  73),  in  Table-case  14.     This  animal  Tabl»-oMe 

was  regarded  by  Owen  as  having   preyed   upon   the  lai^         ^** 

Austrian  herbivores  in  the  same  vay  that  the  lion  feeds 

at  present  on  the  antelopes  and  other  herbivores  in  Africa. 

The  lion-like  shape  of  tiie  head  and  jaws,  with  the  great 

catting  tooth  followed  behind  by  little  crushing  teeth,  seemed 

to   Owen    to   justify   this   conclusion.      Other    naturalists, 

however,  have  doubted  whether  Tkylacoleo  fed  on  flesh,  or  at 

least  was  more  than  a  mixed  feeder,  because  its  large  Iront 

teeth  are   incisors,  and   no   known   existing   carnivore   has 

c&nine  teeth  too  small  for  grasping. 

The  undoubted  carnivorous  marsupials  contemporary 
with  the  extinct  animals  just  enumerated,  were  identical 
with  those  still  surviving  in  Tasmania.    They  are  species 


of  the  "  Tasmanian  Wolf  "  {Tkylacinus)  and  the  "  Tasmaniao 
Devil "  {Sarcophilua),  of  which  jawa  are  exhibited  in  Table- 
case  14. 

Unfortanately  no  satisfactory  remains  of  mammals  are 
kDown  from  rocks  below  the  Pleistocene  in  the  Australian 
T^on ;  and  the  exact  connection  between  the  pouched 
animals  of  Australia  and  the  mammals  of  other  parts  of 
the  world  has  not  yet  been  revealed  by  fossils.  It  is, 
however,  interesting  to  notice  that  the  Tasmanian  Th/yiadnus 
and  Sareophilug  just  mentioned  are  essentially  similar  to 
the  Creodonta,  which  flourished  in  the  northern  hemisphere 
at  the  b^inning  of  the  Tertiary  period  (see  p.  16),  and  to 
the  Sparassodonta,  which  survived  until  still  later  times  in 
South  America  (see  p.  17).  It  is  also  worthy  of  remark  that 
the  small  pouched  opossums,  now  confined  to  the  American 
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Tftbto-oMo  tropics,  lived  with  the  Creodonta  both  in  Europe  and  North 
**■•  America,  while  other  undoubted  little  pouched  animals, 
such  as  ^aiiorthMs,  accompanied  the  Sparaaaodonta  and 
early  opoasuma  in  South  America.  Jaws  of  these  small 
matsupials,  some  from  the  Lower  and  Upper  Eocene  of 
England,  and  from  the  Lower  Miocene  of  Fnmce,  are  shown 
in  Table  case  14a.  A  few  South  American  jaws  are  arranged 
with  them. 
'  From  these  and  other  consideratioDB  it  seems  likely  that 


Fia.  71. — Lowet  jaw  and  teeth  of  Trictmodon  montec,  ftom!tha[Piirb*ck 
BedBof  Swanage;  nat.raia.    (Tafale-CMe  14t.)i' 


% 


^a.  7S. Part  ol  loirai  jaw  and  teeth  of  Spataoolhtriiim  IrietupidefU. 

from  the  Pnibeok  Beds  of  Svanaea; '•mtliiie-flg.  nat.  riie,  c  ini-d 
being  lateral  and  upper  views  of  a  molai  tooth.    (Table-oaae  I4i.) 

the  Australian  region  has  remained  isolated  from  the  rest  of 
the  world  since  the  end  of  the  Secondary  epoch,  and  that  ito 
marsupials  are  the  slightly  altered  Burvivors  of  the  mammal- 
life  then  characteristic  of  every  continent. 
TaibiMua  jjjg  QQjy  known  mammals  of  the  Secondary  or  Meaoetric 
epoch  are  creatures  about  as  large  aa  rats,  whose  jaws  and 
limb-bones  have  been  found  in  the  Upper  Cretaceous  and 
Jurassic  rocks  of  North  America,  and  in  the  Jnrassic 
(Purheck  Beds  and  Stonesfield  Slate)  of  Ei^land.  Most  of 
them  seem  to  have  been  insectivorous  marsupials,  and  one 
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jaw  of  a  young  Triamodon  from  the  Farbeck  Beds  of  Swanage 
is  believed  to  show  a  aii^le  tooth  being  replaced  in  the 
tyiHcal  marsupial  fiishion  (see  p.  17).  The  unique  collection 
&om  the  Purbeck  Beds,  made  by  Mr.  S.  H.  Beckles,  is 
uranged  in  Table-case  14b,  and  comprises  several  jaws  of 
Triamodon  (Fig.  74)  and  Spalacolherium  (Fig.  75),  besides 
remains  of  other  genera  described  by  Owen  in  his  "  Mono- 
gnph  of  Mesozoic  Mammals"  (Palseont.  Soc,  1871).  With 
duee  are  some  jaws  from  the  Stonesfield  Slat«,  including  the 
original  epeoimeu  of  Phaaeolothentm.  huklanM  (Fig.  76), 


P[Q.  76. — Lower  jaw  uid  teeth  of  PhaaeoiUlutrwm  budklondi,   from  the 
Skmasfield  Skle  of  OxfottUbire ;  ouUiae-fig.  nkt.  aize.    {Tablc^iwe  liA.) 

which  was  so  much  discussed  by  Cuvier,  Agassiz,  and  others 
early  in  the  last  century.  Drawings  of  Uie  American 
Uesozoic  jaws  are  placed  with  this  collection  for  reference 
(Fig.  77). 

SuB-cLAsa  III. — Peotothbkia. 

Obdeb  XI.— MULTITUBBSCTTIiATA. 

In  some  of  the  jaws  of  Mesozoic  mammals,  and  in  a 
few  similar  specimens  from  the  base  of  the  Eocene,  both  in 
Europe  and  North  America,  there  are  crushing  t«eth  which 
bear  two  or  three  rows  of  tubercles  or  are  provided  with 
tabercles  round  the  edge.  The  otherwise  unknown  animals 
to  which  these  jaws  belong  are  named  Multituberculata,  and 
th^  are  supposed  to  be  related  to  the  ancestors  of  the 
living  e^-laying  mammals  (Monotremata)  of  the  Australian 
region,  because  the  young  Omithorhynehtis  has  somewhat 
similar  multdtuberculate  teeth  (see  Fig.  82,  p.  86). 
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Fio.  77. — Lower  jaws  of  Amerioui  Jnnasic  MMnnntl",  fram  WToming' 
U.SJi.;  A,  B,  twice  nat.size;  G-F,  thrioe  uat.  size;  O,  [our  timM 
nat.  aiia.  Named  bj'  0.  C.  Mnnb  u  foUowB :— i.  DoaxUm  itnaHu: 
B.  DicToeynodon  viator;  c.  Friacodon  ferox;  d.  DrytUttt*  friitmi; 
m.  DryolhUt  voraa;  v.  Aithenodon  m^mm;  o.  haodim  tmiuM. 
a,  cuime ;  h,  oondyls ;  e,  coronoid  prooea* ;  i^  uigle ;  g,  mjlohfoM 
groove;  i,  Ejmphj^aJ  surface. 
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The  largest  of  these  mammals  are  represented  in  the  Tftble-oa 
Lower  Eocene  of  New  Mexico,  U.S.A.,  by  jaws  which  are  I**- 
named  Polymastodon  in  allusion  to  their  "  teeth  with  many 
nipples."  One  piece  of  jaw  and  two  plaster  casts  of  com- 
plete jaws  are  exhibited  in  Table-case  14a.  A  much  smaller 
Uultituberculate,  PtUodus,  occurs  with  Polymastodon  in  New 
Uezico,  while  the  allied  Neoplagiaulax  (Fig.  78)  is  found  in 
the   Lower   Eocene   of  Rheims,  France ;  but   there  are  no 


Fio.  78. — Upper  molat  tooth  of  NaoplagiauloK  eocenus,  grinding  suilace 
kod  two  lateral  aEpeots,  from  the  Loner  Eocene  of  Rheims,  Franca ; 
the  lower  line  indioatiiig  lut.  size.    (After  Lunoiue.) 

specimens  of  these  in  the  collection.  Nearly  similar  teeth 
and  jaws  are  met  with  in  the  Tipper  Cretaceous  Laramie 
Formation  of  North  America ;  and  others,  of  the  genus 
Plagiavlax,  of  which  several  jaws  are  shown  in  the  Beckles 
Collection  &om  the  Purbeck  Beds,  have  cutting  teeth  in 
front  and  multituberculate  teeth  only  behind  (Fig.  79). 

Two-rooted  multituberculate  teeth,  belonging  to  an  un- 
Icnown  animal  named  Microlestes,  are  found  even  in  the 


Bhsetic  Formation  of  England  and  Wnrtembeig.  Specimens 
of  the  very  small  M.  moorei  are  exhibited  from  a  RhEetic 
fiasttre-depoait  at  Holwell,  near  Frome.  They  bear  tubercles 
lonnd  the  edge  of  the  crown  and  closely  resemble  the  hinder 
teeth  of  Plagiaulax.  A  skull  with  multituberculate  teeth 
from  the  Upper  Triassic  Karoo  Formation  of  South  Africa 
was  also  placed  here  for  some  time.  This  (Fig.  81)  was 
described  under  the  nanie  of  Tritylodon  lov^avua  and 
assigned  to  a  mammal  by  Owen ;  while  a  fore  limb  &om  the 
same  formation,  named  Theriodesmus  phylarckus  by  Seeley, 
Q  2 
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7l 
/' 


—    -.^ o,   ;    thrae  to   rix  timea  nat.   eixe,  u  mukHi 

Nwaed  by  O.  G.  Marsh  m  IoUowb  :— i-o.  Ctmacodon  poUtu;  e.  r 
Cimaeodon  ierralii$;  a,  u,  i,  k,  ».  Jitodon  /orfti;  i,  x.  -IIWJ" 
laticeps;  c,  u  iooisoiB  of  Ctetucodon.  In  upper  j&ws:— 1,  i,  ^■ 
IdoIbotb  ;  a',  first  piamolar ;  a",  second  premolki ;  b,  fourth  premolu ; 
f,  third  premoUr;  c,  seoond  trua  mouu;  m,  mklur  fcroh;  i,  lOUm 
with  nunUo.  In  lower  jawa: — a,  Indtor;  b,  oondyl«;  e,  eoroWid 
proMs* ;  r,  coot  of  incUor. 
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may  perhaps  belong  to  &  similar  animal.     Id  the  Triassic  Tnbie-oMe 
period,  however,  the  Theriodont  Reptiles  so  closely  approached        ^**' 


(Gallei7  of  FobbU  BeptUea, 


the  lowest  mammals  that  skeletons  alone  hardly  suffice  for 
the  exact  determination  of  their  affinities. 

Tritylodon  and  Thenodesmut  are  now  arranged  with  the 
Theriodonta  in  the  Gallery  of  Fossil  Eeptiles  (Table-case  32), 


Order  XII.— HONOTREHATA. 

The  existing  monotremes  of  the  Australian  region  are  TaMe-oMs 
evidently  the  much  -  altered 
BorriTora  of  a  very  ancient 
race,  and  owe  their  escape  from 
extinction  to  their  small  size 
and  burrowing  habits.  Their 
predecessors,  however,  are 
almost     unknown.       Plaster 

CMte  Of  some  Umb-bonea  of  a    "'•  J'TS^'.i.lSr.'  T^SS 
laige  EehidTUj,  from  the  Wel- 
lington   Caves,   New    South 
Wales,  are  exhibited  in  Table- 
case  14a. 


of  the  eiistiu^  AnstM^an 
Mouotreme  ( OmUhorhyncfau) , 
Ehowing  theii  multitubecou- 
I&te  crown ;  three  times  nat. 
giEe.     (After  C.  Stewart.) 
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Gallery  No.  2.— FOSSIL  BIRDS. 

Remains  of  birds  are  very  rare  among  fossils,  except  is 
comparatively  modern  deposits  on  land;  and  even  under 
these  circumstances  they  are  usually  quite  fragmentary. 
They  occur  most  commonly  in  swamps,  such  as  the  Euglish 
Fenland ;  in  the  bed  of  silted-up  lakes ;  and  in  caverns  and 
fissures.  They  are  only  found  by  rare  accident  in  the 
marine  deposits  of  an  earlier  geological  date. 


Class.— AVES. 

Order  I.— CARINATJE. 

Tabl^oase  The  EngKsh  Prehistoric  and  Pleistocene  birds,  so  far  as 
known  from  the  local  deposits  just  mentioned,  were  essen- 
tially similar  to  those  which  have  lived  in  this  countiy 
during  historic  times.  Of  special  interest,  however,  is  the 
discovery  of  remains  of  the  pelican  in  the  Fenl£Lnd,  and  in 
refuse  heaps  on  the  site  of  an  ancient  British  village  near 
Glastonbury  (see  Table-case  13).  It  is  also  worthy  of  note 
that  the  great  auk  or  gare  fowl  (Alca  impennis),  which  became 
extinct  in  1844,  has  been  found  in  deposits  in  the  north  of 
England,  Scotland,  and  Ireland ;  and  a  complete  skeleton  of 
this  bird,  discovered  by  Professor  John  Milne  in  a  guano 
deposit  on  Funk  Island,  off  Newfoundland,  is  exhibited  in  a 
special  Case  near  the  S.E.  window. 

Among  older  remains  of  European  flying  birds  exhibited 
in  Table-case  13,  may  be  noted  a  leg-bone  of  an  albatross 
from  the  Red  Crag  of  Suffolk ;  bones  of  ffamingo-like  birds 
(Palmlodtts,  Phcmicopterus),  a  species  of  ibis,  ducks,  and 
other  birds  from  the  Miocene  of  France ;  and  various  et^ 
and  feathers  in  Miocene  freshwater  limestones  and  lignite 
from  France  and  Germany. 

Still  older  is  the  unique  collection  of  remains  of  Lower 
Eocene  birds  from  the  London  Clay  exhibited  in  the  same 
Table-case.  These  fossils  chiefly  represent  fish-eating  sea- 
birds,  among  which  Odontopteryx  and  Prophaeihon  are 
especially  noteworthy.  The  skull  of  Odontopteryx  (Fig.  83) 
is  remarkable  for  its  strongly  serrated  jaws,  the  little  pointed 


procesBea   of  bone   being  doobtleas   originally   covered    by  T»U»-aM» 
aimilar  elevations  of  the  homy  beak,  which  would  act  like        ^^ 
teeth  in  dealing  with  the  alippeiy  prej.    This  bird  was 


Pio.  83. — Sknll  and  lower  jaw  of  Od<mtopf«ryztoIiapica,  with  bony  dentlolw 
on  jaWB,  from  the  London  Clftv  of  Sbeppev;  two-thirds  nat.  Bise. 
(TablB.<»sell3.) 

probably  related  to  the  living  gannets.  Prophaethon  roaembleB 
a  modem  frigate  bird,  but  has  relatively  larger  hind  1^. 
like  the  other  fossils  of  the  London  Clay,  these  birds  indicate 
a  snbtropical  climate  in  the  sonth  of  England  at  the  time 
when  they  lived  here. 

From  the  London  Clay  there  is  also  part  of  a  large 
skull  named  Dasomis  iwwfinierww  by  Owen,  who  thought 
it  might  perhaps  belong  to  a  Batite  bird  like  the  ostrich. 
More  satiBfactory  remains  of  a  large  running  bird,  Gastomit, 
from  the  Lower  Eocene  of  England,  France,  and  Belgium, 
an^^gest  affinities  with  the  geese  rather  than  with  the 
ostriches. 

The  earliest  of  all  tme  and  typical  birds  hitherto  dis- 
covered, are  represented  in  Table-case  13  by  a  few  bones  of 
ETialiomis  from  the  Cambridge  Greensand  (Upper  Cretaceous) 
and  by  vertebrfe,  a  pelvis,  and  limb-bones,  with  plaster  casts 
of  other  bones,  of  He^eromis  &om  the  Chalk  of  Kansas, 
U.S.A.  The  vertebrae  with  saddle-shaped  ends  are  especiaUy 
well  preserved.  These  fossils  seem  to  belong  to  swimming 
birds  like  the  existing  divers  {Colymbm) ;  and  the  larger 
bones  from  Kansas  indicate  a  species  H.  regalis  (Fig.  84), 
which  would  measure  from  three  to  four  feet  in  height.  A 
iarge  drawing  of  a  skeleton  restored  by  the  discoverer, 
Professor  O.  C.  Marsh,  is  framed  near  the  window.  Hegptr- 
ornu  has  teeth  in  a  groove  in  each  jaw,  though  the  extremity 
of  its  upper  jaw  is  toothless,  and  would  probably  be  covered 
with  the  usual  homy  beak.  The  bird  must  have  been  flight- 
less, as  indicated  by  its  flattened  breast-bone  (sternum).     A 
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little  flying  bird  with  keeled  sternum,  Ickthyomis  (Fig.  S5), 
has  also  beeu  fotmd  in  the  Kansas  Chalk,  bnt  is  not 
represented  in  the  collection.  Ita  teeth  are  in  distauct 
sockets,  and  some  of  its  vertebrss  are  biconcave. 


Fia.  64. — Skolelon  of  a  toothed  flightlesE  bird,  Hes^vromu  rtgaiit,  from  the 
OreUoeonB  of  Kansas,  U.S.A. ;  abonti  ono'^ighth  nat.  size.  (After 
Mush.    See  Table-oaaallS.) 

Tabie-cttM        Among  quite  recently  exterminated  Garioatee  from  the 
Qjj^^^    sonthem  hemispheie,  the  rails  from  New  Zealand  (Aptornit), 


aptayx),  are  of  gnat  mterast  on  accoont  of  their  close 
resemblance  to  CAcb  other  and  to  the  liTing  weka  nil 
(Oeifdromiu)  of  Xew  Zealand.     As  they  are  all  unable  to  flj*. 


it  is  difficolt  to  onderatand  how  they  reached  euch  widely 
separated  islands,  onless  tlieae  are  pieces  of  a  comparatively 
modem  continent  which  has  become  submerged.    They  are 
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Tabis-oaaa  illustrated  by  various  specimens  in  Table-case  13a,  and  \sj 
„J'^^~  eompletfl  skeletons  of  Aptomis  and  Diaphorapteryx  in  a 
*'"*°  °°'    special  Case  marked  CC. 

Ouo  DD.  With  these  rails  there  also  lived  flightless  geeae  and  coots 
w^oaae  ^^^  jj^g  jgiands  of  the  southern  Ocean.  An  incomplete 
skeleton  of  the  large  flightless  goose  {Cnemiomis  calcitrans) 
flora  'Sew  Zealand  ia  moonted  in  Case  DD ;  and  there  is  a 
reconstructed  skeleton  of  a  coot  {Palteolimnas  chathamenm) 
from  the  Chatham  Islands  in  Wall-case  25,  Other  remains 
of  the  same  birds  and  their  aUied  genera  are  arranged  in 
Table-case  13a.  They  and  the  smaller  kinds  of  nioas  in  New 
Zealand  were  probably  the  food  of  a  large  and  powerful  bird 
of  prey  {Harpagomis  moorei),  of  which  the  greater  part  of  a 
CsM  EB.    skeleton  is  monnt«d  in  Case  EE. 


Fia.  86. — Restored    akull    and    lower   jkw  of  PhororhachoM   ton 


WoU-oaoe        A  reconstructed  skeleton,  with  plaster  casta  of  the  head 
^n-a     s.n'l  f'>o'',  of  the  extinct  dodo  {Didus  ineptut)  or  flightless 
ground-pigeon  of  Mauritius,  is  exhibited  in  Case  BR,  and 
there  are  other  bones  in  Wall-case  25.     This  bird,  however, 
is  better  illustrated  in  the  Department  of  Zoology,  where 
there  is  also  a  skeleton  of  the  allied  solitaire  {PezophMps)  from 
Eodriguez. 
Table-osM        To  a  somewhat  earlier  geological  period  must  be  assigned 
^^\.     the  extinct  cariamas  and  other  birds  from  the  Santa  Cnu 
***  and  other  Tertiary  Formations  of  Patagonia,  which  are  com- 

prised in  the  Ameghino  Collection  in  Table-case  13a. 
Fhororhackos,  the  best  known  genus,  is  characterised  by  a 
very  large  head  and  a  small  body,  as  shown  by  the  associated 
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parts  of  a  single  individual  here  exhibited.     One  of  the  Table-oaae 

largest  species,  PhororJiaehos  longissimiis,  is  represented  by  a    ^  ^^\a 

nearly  complete  lower  jaw  and  the  sharp  tip  of  the  upper 

jaw,  which  are  enough  to  justify  the  model  of  a  restored 

skull  and  mandible  of  this  bird  mounted  in  an  adjoining 

special  Case  (AA).    The  model  (Fig.  86)  measures  nearly 

two  feet  in  length,  and  is  much  larger  than  the  head  of  any 

other  known  bird.     The  use  of  the  powerful  hooked  beak  is 

onknown. 

Order  II. — RATITiE. 

The  ostrich-like  flightless  birds  were  much  more  numerous  Wall-oases 
and  more  widely  distributed  in  the  Pleistocene  period  than      S"^* 
they  are  at  the  present  day.     They  were  especially  charac-     *  A"^"*® 
terdtic   of  the  southern  hemisphero,  and  ^me  of   them 
attained  a  gigantic  size. 

These  birds  were  most  numerously  represented  in  New 
Zealand,  where  they  survived  until  the  ariival  of  the  Maories, 
and  may  even  have  existed  in  some  places  at  the  time  of 
Captain  Cook's  visit  in  1777.  They  are  referred  to  in  many 
native  legends  under  the  name  of  "  Moa,"  but  they  remained 
unknown  to  science  until  1839,  when  the  shaft  of  a  small 
thigh-bone,  now  exhibited  in  Table-case  12,  was  described 
by  Owen.  He  recognised  that  this  bone  belonged  to  a 
flightless  bird  of  a  heavier  and  more  sluggish  kind  than  the 
ostrich,  which  he  proposed  to  name  Dinomis  struthioides 
("terrible  bird  like  an  ostrich").  By  the  exertions  of  the 
Hon.  Walter  Mantell  and  numerous  later  explorers  a  won- 
derful series  of  Dinomithidse  of  many  genera,  species,  and 
varieties  has  gradually  been  discovered,  and  these  birds  are 
now  well  represented  in  the  collection.  Of  the  largest  species, 
Dinomis  Tnaximus,  there  is  a  nearly  complete  skeleton  of 
one  individual  8  ft.  6  in.  in  height  in  Case  GG  (see  CaseGK*. 
Plate  V).  With  this  is  placed  another  complete  skeleton  of 
one  of  the  smallest  species,  A^wmalopteryx  parva,  only  three 
feet  in  height.  There  is  also  a  stuffed  specimen  of  a  kiwi 
{Apteryx),  which  is  the  sole  survivor  of  the  Satitse  in  New 
Zealand  at  the  present  day.  In  boxes  on  the  floor  of  the 
case  are  some  of  the  bony  rings  of  the  windpipe  found  with 
the  fossil  skeletons.  The  skeleton  of  a  medium-sized  bird 
with  very  stout  legs,  Pachyomis  dephantopus,  is  mounted  in 
Case  FT,  and  in  front  of  this  there  is  a  small  slab  of  sand-  Case  FF. 
stone  from  a  hardened  beach  bearing  the  footprint  of  one  of 
the  moas.     Skeletons  of  two  more  slender  small  species. 
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Case  HH.  Anomalopteryx  didiformis  and  Emeua  gravipes,  are  exhibited 

•  in  Case  HH.    There  are  also  various  more  fragmentary 

Wall-oaBes  specimens  of  Dinomithidae  in  Wall-cases  23  and  24  and  in 

T^l^aae  Table-case  12.  In  the  latter  may  be  noticed,  besides  eggs 
12.  and  feathers,  the  mummified  remains  of  the  head,  neck  and 
legs  of  a  smaU  species  firom  a  very  dry  fissure-cavern  in 
Otago.  This  specimen  shows,  in  addition  to  the  skin,  the 
bony  (sclerotic)  plates  round  the  eye,  the  tracheal  rings  of 
the  windpipe,  and  the  sheath  of  the  claws.  Many  of  the  more 
fragmentary  bones  were  obtained  from  the  old  cooking-places 
of  the  Maoiies,  who  seem  to  have  hunted  and  fed  upon  the 
moas. 

CaieOG.  As  shown  by  the  fine  skeleton  of  Dinamis  maximus 
(Plate  Y),  the  wing  ib  more  reduced  in  the  Dinomithidae 
than  in  any  other  known  birds.  There  is  nothing  beyond  a 
small  scapulo-coracoid  bone,  which  does  not  even  bear  a 
socket  for  the  limb.  The  feathers  agree  much  more  closely 
with  those  of  the  Australian  emus  and  cassowaries  than 
with  those  of  the  New  Zealand  kiwis. 

In  the  Australian  region  there  were  emus  in  the  Pleisto- 
cene period.  There  was  also  another  large  Ratite  bird, 
Oenyamis  newtoni,  of  which  remains  have  been  discovered 
near  Lake  Callabonna,  South  Australia.     As  shown  by  a 

^^^^*"*  hind  limb  in  Wall-case  24,  it  had  three  remarkably  slender 
toes.  It  lived  with  the  small-toed  Diprotodon  already 
mentioned  (p.  78). 

Batite  birds  were  also  abundant  in  Madagascar  at  a  quite 
recent  geological  period,  although  none  now  survive  in  that 
island.  They  seem  to  have  been  most  closely  similar  to  the 
Apteryx  and  moas  of  New  Zealand,  and  one  species,  Aqpyomis 

'^9^^oB»b  titan,  of  which  there  are  limb  bones  in  Wall-case  25,  probably 
CMe'n.  ®^<^^d^d  ^  s^G  ^'^  largest  of  the  New  Zealand  birds.  A 
specimen  of  moderate  dimensions,  Aepyomis  hildebrandti,  is 
represented  in  Case  II  by  a  reconstructed  skeleton,  which 
exhibits  a  short  and  broad  breastbone,  like  that  of  Apteryx, 
with  remains  of  a  very  small  wing.  Eggs  of  Aepyomu  are 
not  uncommon  in  the  sand  bordering  the  lakes  of  Madagascar, 
and  they  are  sometimes  washed  out  during  stormy  weatiier. 
Under  tihese  circumstances  they  float  on  the  water  and  are 
picked  up  by  the  natives.  Fine  examples  are  shown  in  Case 
II.  The  largest  measures  three  feet  in  its  largest  circum- 
ference by  two  feet  six  inches  in  girth,  and  its  liquid  contents 
would  equal  a  little  more  than  two  gallons.  Such  eggs  would 
probably  be  laid  by  the  largest  species,  Aepyomis  titan  and 
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A.  fruudmus,  but  it  is  worthy  of  note  that  in  the  New  Zealand  Wall-oase 
Apteryx  the  egg  is  enormous  compared  with  the  size  of  the     ^  ^'tt 
bird  which  lays  it  (see  Case  GG).  *"^ 

The  living  rheas  of  South  America  were  preceded  in  the 
Tertiary  period  by  large  birds  like  BrorUomis,  of  which 
plaster  casts  of  limb  bones  are  exhibited  in  Wall-case  25.  WaU-oase 
The  two-toed  ostriches,  which  are  now  confined  to  Africa 
and  Arabia,  ranged  into  the  Indian  and  south-eastern 
European  regions  in  Pliocene  times.  Remains  of  Struthio 
asiaticvs  from  the  Siwalik  Formation  of  India  are  placed 
with  the  skeleton  of  a  modem  ostrich  in  Case  J  J.  A  Case  J  J. 
small  piece  of  limb  bone  from  the  Eocene  of  the  Fayum, 
Egypt,  exhibited  in  Table-case  12,  probably  represents  an 
ancestor  of  the  ostriches,  which  has  been  named  3remopezu^ 
eocaenus. 

Order  III.— SAURURJB. 

Birds  are  proved  by  their  structure  to  be  closely  related  Table-oase 
to  reptiles ;  and  many  of  the  extinct  reptiles  exhibit  pecu-  ^^' 
liarities  wMch  are  now  exclusively  confined  to  birds.  It  is 
therefore  interesting  to  observe  that  the  oldest  known  birds, 
which  date  back  to  the  latter  part  of  the  Jurassic  period, 
approach  the  reptiles  more  nearly  than  any  existing  birds  in 
at  least  four  respects.  They  are  peculiar  in  (1)  the  possession 
of  true  teeth,  (2)  the  biconcave  or  flat-ended  shape  of  their 
vertebrse,  (3)  the  completeness  of  three  clawed  fingers  in  the 
wing,  and  (4)  the  elongated,  not  tufted,  shape  of  the  tail. 
In  allusion  to  the  last-mentioned  feature  they  are  named 
SaurursB  ("  lizard-tails  "). 

Of  these  primitive  birds  only  two  satisfactory  specimens 
have  hitherto  been  discovered,  both  in  the  Lithographic 
Stone  of  Bavaria,  which  is  of  the  same  geological  age  as  the 
Eimmeridge  Clay  of  England.  They  seem  to  belong  to  two 
species  of  one  genus,  and  the  first  specimen,  representing 
ArchsBopteryx  ma/yrwra  of  Owen,  is  shown  in  Table-case  13. 
The  piece  of  limestone  in  which  the  skeleton  is  preserved  has 
split  along  the  plane  of  weakness  caused  by  the  presence  of 
the  fossil  itself,  so  that  some  of  the  bones  adhere  to  one  face 
while  other  portions  are  retained  by  the  counterpart  slab.  It 
is  thus  necessary  to  exhibit  the  two  slabs  side  by  side,  the 
one  supplementing  the  other.  As  shown  by  the  accompany- 
ing photograph  (Plate  VI)  and  the  explanatory  diagram 
(Mg.  87),  3iere  is  a  typical  bird's  "  merrythought "  (furcula) 


Fia.  S7.— Disgrammatio  sketch  of  the  foBsil  lizud-luled  Uld,  ArchKi>- 
^erj/x  maerura,  from  the  lithographic  Stone  (Upper  JunHic)  of 
Biohst&dt,  B»Tari«;  Sibont  on»-qa»rter  tut.  size,  a,  >ceUbolum; 
b,  oast  of  brttin-cavitj  'of  skoU ;  c,  rib« ;  or,  ewpoU ;  /,  femar ;  fu,  hu- 
onlk;  k,  humarua;  i,  ischiam;  mi,  tanometktaraui ;  p,  phalugeaof 
foot;  r,MdJua;  sc,  so&pula;  f,tibU;  u,iiliu;  1, 2,  phMuigM  of  buid. 
(Tftblft-ous  13.) 
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iMsil  Lizard-tailed  Bird.  Archaopieryx  macrura,  from  the  Lithographic  Stone  (Upper 
Juroasic)  of  Eiohstodt,  Bavaria;  about  ono-quarter  nat.  size.     (Tabla-cnsc  13.) 

t:r">«  p.  w. 


between  the  wings ;  and  the  hind  1^  is  exactly  Uiat  of  a  Tabla-o 
perching  bird.  The  long  tail,  however,  comprises  a  row  of  ^^■ 
twenty  slender  vertebne,  each  bearing  a  pair  of  feathers. 
Owing  to  the  fine  grain  of  the  stone,  the  feathers  both  of 
the  wings  and  the  toil  are  perfectly  displayed  in  impressions, 
which  were  made  when  the  actual  feathers  were  originally 
buried  in  the  soft  limy  mnd. 

Of  the  second  specimen  of  the  Archteopteryx,  now  in  the 
Berlin  Museum,  a  plaster  cast  is  placed  next  to  the  first 
example  in  Table-case  13.  It  retains  the  head,  which  is 
quite  bird-shaped,  though  its  jaws  are  provided  with  teeth 


.  88. — Skull  and  lower  jvw  of  Arehmoptergx  tiemetui.  showiDg  tsath, 
trom  the  lithognpbic  Stone  (Uppoc  Jar^^o)  of  Btohstitdt,  &ituU  ; 
Dkt.  dze.  (After  Dunes.  OriRioal  in  Berlin  Muaeum,  pUeter  cast 
-    18.) 


in  sockets  (Fig.  88).  It  also  exhibits  the  three  clawed  fingers 
of  the  wing.  A  photograph  of  the  specimen  is  fixed  bead 
downwards  on  the  wall  near  the  window,  to  show  the  lizard- 
like sprawl  asaumed  by  the  skeleton  at  the  time  it  was 
buried. 
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PREFACE 


The  Reptilian  GaDery  in  the  Zoological  Department  of  the  Musenm 
18  primarily  devoted  to  the  exhibition  of  specimens  of  recent 
Beptilia  and  Amphibia,  the  extinct  forms  being  displayed  in  a 
gallery  in  the  Geological  Department,  to  which  there  is  a  special 
guide-book.  Recent  Reptiles  cannot,  however,  be  understood  with- 
out some  knowledge  of  the  extinct  kinds ;  and  it  has  accordingly 
been  deemed  advisable  to  exhibit  specimens  of  a  few  characteristic 
examples  of  each  of  the  more  important  extinct  groups.  In  addition 
to  these,  from  considerations  of  space,  the  skeleton  of  the  great 
Dinosaur  Diplodocus  presented  by  Mr.  Andrew  Carn^e  is  exhibited 
in  this  gallery. 

The  specimens  are  numbered  consecutively,  conmiencing  with 
the  Crocodilia  and  going  round  the  gallery  to  the  Chamseleons. 
After  the  latter  come  the  Amphibia.  The  groups  are  not  described 
in  quite  the  same  sequence  in  this  Guide ;  at  the  same  time  every 
specimen  is  numbered,  and  the  corresponding  number  can  be  found 
in  the  Guide  without  any  difficulty. 

It  must  be  remembered  that  only  a  few  selected  species  are 
exhibited  in  this  gallery,  and  that  the  bulk  of  the  Museum  collection 
of   Reptiles  and  Amphibians  is  preserved  in  the  spirit-house  and 
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store-rooms,  to  which  this  Guide  does  not  refer.  The  process-blocks 
are  from  photographs  of  actual  specimens  in  the  Museum,  and  were 
prepared  under  mj  immediate  superintendence.  The  Guide  has 
been  written  by  Mr.  B.  Lydekker,  F.B.S.  Some  of  the  woodcuts 
are  borrowed  from  the  'Cambridge  Natural  History,'  others  are 
from  publications  already  issued  by  the  Trustees. 

E.  RAY  LANKE8TER, 

DiBBOTOB. 
British  Musbum  (Natural  History), 
London,  S.W. 

March  1th,  1906. 


TABLE    OF    CONTENTS. 


■*o*- 


»» 


I.— THE    liEPTILE    SEEIES. 

Class  REPTILIA. 
Charactbbistics  of  Bbptilbs     . 

ClJkSSIFICATION   OF  BePTILES 

Ordbb  Obnithosauria  (Ptbbodactyles) 

DiNOSAUBIA   (DiNOSACBS)   . 

Crocodilia  (Cbocodiles)  . 
Rhymchocephalia  (Tuateras)  . 
Pblycosaubia  .... 
Squamata  (Snakes  and  Lizards) 
ichthyopterygia  (ichthyosaurs) 
Chelonia  (Tortoises  and  Turtles) 
Sauropteryoia  (Plbsiosaurs)  . 

(Placodontia)  . 
Theromorpha. 


»1 


»» 


»♦ 


»• 


♦  * 


n 


PAQK 
1 

8 

4 

5 
8 
12 
18 
18 
89 
41 
58 
60 
60 


II.— THE    AMPHIBIAN    SEIllES. 

Class  AMPHIBIA,  or  BATBACHIA 

Order  Anura  (Frogs  and  Toads) 

Urodela  (Salamanders  and  Newts) 
Apoda  (Limbless  Amphibians) 
Steoocephala  (Labyrinthodonts) 


i« 


»» 


68 
69 

74 
74 


GUIDE 


TO  THB 


COBRIGENDA. 
Page    9,  line  16  from  top,  fiyr  filth  r^  ninth. 

^»    M      6     „    bottom, /or  All  r«ad  Nearly  all. 
^'    »»     18      „    top, /or  AU  raod  Most. 
9,    „    21      „    top, /or  always  rfiflki  usuaUy. 


>i 


>f 


»» 


The  first  class — Beptiiia — oompnaes  Lite  true  ubcpuiico,  o«.w.  ^ 
crocodiles,  snakes,  lizards,  and  tortoises,  and  is  characterised  by  the 
fact  that  the  young  (whether  hatched  from  eggs  or  bom  alive) 
resemble  their  parents  in  most  things  except  size  and,  perhaps,  some 
details  of  colouring,  as  soon  as  they  come  into  the  world  and  breathe 
atmospheric  air.  Another  feature  is  that  the  skull  is  attached  movably 
to  the  first  joint  of  the  back-bone,  or  first  vertebra,  by  means  of  a 
single  knob,  or  "  condyle  "  (fig.  1,  a),  which  usually  consists  of  three 
separate  portions,  one  in  the  middle  and  two  at  the  sides.  In  the 
presence  of  this  single  knob  Reptiles  resemble  Birds  and  differ  from 
Mammals.  They  also  agree  with  the  former  and  di£Fer  from  the 
latter  in  that  the  lower  jaw  consists  of  a  number  of  separate  pieces 
and  is  joined  to  the  skuU  by  means  of  an  extra  bone,  the  quadrate- 
bone  (fig.  1,  S'). 

The  second  class — Amphibia — includes,  on  the  other  hand,  such 
creatures  as  newts,  salamanders,  frogs,  and   toads,  in  the  great 
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L— THE   REPTILE    SERIES. 

Class  REPTILIA. 

AcoOBDiNO  to  popular  ideas,  all  cold-blooded  vertebrate  (back- 
boned) animals  which  do  not  come  under  the  designation  of  Fishes 
are  denominated  Beptiles.  The  naturalist,  on  the  other  hand, 
divides  these  creatures  into  two  main  groups  or  classes,  each 
of  which  is  of  equivalent  rank  to  the  Mammalia  (Mammals)  or 
Aves  (Buds). 

The  first  class — Reptilia — comprises  the  true  Reptiles,  such  as 
crocodiles,  snakes,  lizards,  and  tortoises,  and  is  characterised  by  the 
fact  that  the  young  (whether  hatched  from  eggs  or  born  alive) 
resemble  their  parents  in  most  things  except  size  and,  perhaps,  some 
details  of  colouring,  as  soon  as  they  come  into  the  world  and  breathe 
atmospheric  air.    Another  feature  is  that  the  skull  is  attached  movably 
to  the  first  joint  of  the  back-bone,  or  first  vertebra,  by  means  of  a 
single  knob,  or  "  condyle  "  (fig.  1,  a),  which  usually  consists  of  three 
separate  portions,  one  in  the  middle  and  two  at  the  sides.    In  the 
presence  of  this  single  knob  Beptiles  resemble  Birds  and  differ  from 
Mammals.    They  also  agree  with  the  former  and  differ  from  the 
latter  in  that  the  lower  jaw  consists  of  a  number  of  separate  pieces 
and  is  joined  to  the  skull  by  means  of  an  extra  bone,  the  quadrate- 
bone  (fig.  1,  s^). 

The  second  class — Amphibia — includes,  on  the  other  hand,  such 
creatures  as  newts,  salamanders,  frogs,  and   toads,  in  the  great 
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majority  of  which  the  yonng  come  into  the  world  as  aqaabic  anim&ls 
("  tadpoles  "),  breathing  the  air  dissolved  in  water  by  means  of  gills, 
bnt  BubBeqnentJy  nndei^o  a  marked  change  (metamorphoeia)  into 
the  adnlt  form,  when  atmospheric  air  is  breathed  by  means  of 
langs.  It  is  tme  that  in  acme  caaes  the  gill-bearing  tadpole  form 
is  retained  thtonghoat  life  (the  creature  breeding  in  this  condition), 
and  also  that  in  other  instances  the  animal  comes  into  the  world 
in  the  permanent  nir-breathing  condition.  In  the  latter  case 
the    larval   stages   are   passed  throngh  within    the   body  of  the 

Fig.  1. 


B«ck  view  of  Sknll  of  Crocodile,  without  the  lower  jaw.  To  show  the  BiDf^ 
knob,  OT  "cond;ls"  (o),  by  which  the  BkoU  is  articulated  to  the  first 
joint  of  the  Iwok-bone,  or  vertebral  aolunm ;  and  the  quadrate-bone  (3), 
(o  (be  lower  end  of  which  the  lower  jaw  would  be  attached. 

female  parent  or,  more  rarely,  within  the  shell  of  an  egg  which  is 
laid  (Cfecilians).  In  existing  Amphibians  the  sknll  is  articolated  to 
the  first  vertebra  by  means  of  two  knobs,  or  "coodylee,"  as  in 
Mammals. 

At  the  present  day  Reptiles  and  Amphibians  are  sharply  distin- 
gniahed  from  one  another,  and  whQe  the  former  show  many  decided 
relationships  to  Birds  (still  more  emphasised  in  some  of  their  extinct 
predecessors),  the  latter  do  not  exhibit  any  sncb  afSnity. 

When,  however,  extinct  Reptiles  and  Amphibians  are  taken  into 
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consideration,  it  is  found  that  there  are  close  approximations  between 
the  two  classes,  and  that  the  one  group  is  probably  descended  from 
the  other.  The  descent  is,  however,  not  apparently  to  be  traced 
through  a  single  liue.  On  the  contrary,  whUe  the  great  majority 
of  Reptiles  seem  to  trace  their  origin  to  one  extinct  group 
of  Amphibians  (the  Microsauria),  one  particular  extinct  group  of 
the  former,  namely,  the  Theromorpha,  shows  evidence  of  descent 
from  a  second  group  of  Amphibians  (the  Labyrinthodonta).  From 
the  first  great  branch  of  Beptilia,  which  includes  all  the  **  orders '' 
in  the  following  table  except  the  last.  Birds  seem  to  have  been 
derived  ;  so  that  the  whole  assemblage  may  be  termed  the  Bird-like 
Reptiles. 

The  tenth  order  of  Reptiles,  on  the  other  hand,  which  has  been 
long  since  extinct,  exhibits  remarkable  indications  of  affinity  with 
Mammals,  this  being  displayed  in  the  character  of  the  teeth,  of  the 
skull,  and  of  the  limb-bones ;  and  it  is  probable  that  this  group 
represents  the  ancestral  stock  from  which  Mammals  are  derived. 
Indeed,  there  are  certain  South  African  fossils  in  regard  to  which  it 
is  difficult  to  say  whether  they  should  be  referred  to  Reptiles  or 
Mammals. 

The  following  table  exhibits  the  chief  sub-divisions  of  the  class 
Reptilia,  that  is  to  say,  the  orders  and  sub-orders  under  which  the 
various  families  are  arranged.  Those  groups  which  are  extinct  are 
indicated  by  a  t ;  and  it  will  be  noticed  that  the  proportion  of  these 
extinct  groups  is  very  large  indeed — ^much  larger  than  in  the  case  of 
either  Mammals  or  Birds.  The  explanation  of  this  is  that  Reptiles 
are  a  very  ancient  group,  which  attained  its  maximum  development 
when  Mammals  and  Birds  were  in  their  infancy  ;  hence  the  extinc- 
tion of  a  large  number  of  groups. 
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(Pterodactyles.) 
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OLASSIFIOATION  OF  REPTILIA— «)nttntt«d. 


Okdib. 

lY.  Bhynchocephalia 
(Tuateras.) 


SUB-OBDKR 

1.  fProtorosauria.     .     . 

2.  Bhynchocephalia  Vera 
8.  tAcrosaoria      .     .     . 


Casi. 


V.   fPELYCOBAUBIA 


VI.  Squamata 


1.  Ophidia 

2.  lAcertilia 


6.  fPythonomorpha  .     .     . 
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Vn.   tICHTHTOPTBBTGIA     .       .    \ 

(lohthyosaurs.)  / 
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Vm.  Ghslonia  . 


1.  AtheoflB 

2.  Gryptodira 

(Tortoises^^Turtles.)  j  «;  K^elydia    i     !     !  ^  ""'^ 

5.  Trionychoidlia  .... 


IX.   fSAUBOFTBBYGIA 

(Pleriosaurs.) 


■) 


16 


[fPiiACODOirnA]    ...      Of  uncertain  position     .     . 


X.   t^I^BBOlIOBPHA 

(Anomodonts.) 


1.  Dicynodontia 

2.  Theriodontia 
8.  Cotylosanria 
4.  Pariasauria 


In  the  gallery  the  larger  specimens  are  arranged  either  on  stands 
or  in  table-oases,  and  the  rest  in  the  wall-cases.  Owing  to  differences 
in  the  sizes  of  the  wall-cases,  it  has  not,  however,  been  f onnd  possible 
to  make  the  serial  arrangement  of  the  various  groups  correspond 
exactly  with  the  one  adopted  in  this  guide. 

The  following  is  a  brief  survey  of  the  leading  characteristics  of 
the  different  orders  and  sub-orders  of  reptiles,  and  also  of  the  more 
important  family  groups  by  which  existing  orders  and  sub-orders  are 
•represented. 


Order  I.— ORNITHOSAUEIA  (extinct). 

(Case  4.) 

Pteixnlactyles,  as  the  members  of  this  extinct  order  are  called, 
flourished  during  the  Mesozoic,  or  Secondary,  epoch,  and  are  dis- 
tinguished by  the  modification  of  the  fore-limbs  into  wings,  the 


Fioa.  2, 3,  i. — RiOHT  Winqb  of  a  PiKBODACrrLE  (2),  i  Bird  (8), 
To  show  diOerence  in  etructnre  ol  Skeleton. 
(FxoD  Laubeater's  "  Extinct  AnimalB,") 


membrane  of  which  waa  attached  to  the  aide  of  the  bodj  and  supported 
by  the  elongated  oatermost  digit,  or  finger  (fig.  2).  They  are  further 
characterised  hj  the  fixed  qoadrate-bone  and  the  (fouble  temporal 
arches  of  the  bird-like  skull.  The  teeth,  when  present,  are  conical 
and  implanted  in  distinct  sockets  confined  to  the  margins  of  the  jaws. 


Beotontioii  of  b  liong-tMloiFtecoAtiiiiyit{Bkaniplu>rhynchtuph]/lliirui),tcom 
the  Upper  Juianio  Lithographic  Stone  of  Bavaria ;  one-seTenth  nat.  size. 

There  are  only  four  digits  in  the  fore-limb,  but  five  in  the  hind-one. 
Many  of  the  bones  are  hollow.  The  tail  is  of  variable  length ;  in 
the  long-tailed  SAamphorhynchus  ()8)  it  terminated  in  a  racket- 
BhAped  membranous  expansion.  In  Pterodactylua,  Bhamphorhyn- 
ekm  (3t),  and  Scapkognathut  (3|  and  37)  teeth  are  present,  but  tliey 
are  wanting  in  Pteranodon  of  the  Cretaceous,  some  of  the  species  of 
which  had  a  wing-epread  of  twenty  feet.  In  spite  of  certain  resem- 
blances, Pterodactyles  have  no  affinity  to  Birds,  as  is  shown  by  the 
difference  in  the  atractnre  of  the  wing  (figs.  2  and  3). 


Older  II.~DINOaAURIA  {extincl). 
(Case  4  and  middle  of  gallery.) 

The  members  of  this  order,  which  includes  the  largest  of  all 
known  land  animals,  are  confined  (in  the  main,  at  leust)  to  the 
Mesozoic,  or  Secondary,  period  of  geological  history,  and  thus  ceased 
to  exist  many  thousands  of  years  before  man  mode  his  appearance 
on  the  globe.  In  most  characters  Dinosaurs  are  closely  allied  to 
Crocodiles,  with  the  typical  forms  of  which  they  agree  in  the  fixed 
qoadtatc-bone  and  the  double  temporal  arches  of  the  skull,  the 
restriction  of  the  teeth,  which  may  be  implanted  in  distinct  sockets. 
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to  the  margins  of  the  jaws,  the  two-headed  libB,  the  abeenoe  of  a 
perforation  in  the  lower  end  of  the  hnmemSy  and  the  adaptation  of 
the  limbB  for  ivulking. 

They  differ  in  that  the  ischia,  or  Interior  elonents  of  the  lower 
^rt  of  the  pelvig^nnite  in  the  middle  line  of  the  abdomen,  and  by 
the  eircomstance  that  when  the  vertebrae  articulate  by  cap-and-ball 
joints,  the  cap  (except  occasionally  in  the  tail)  is  bdiind  (opistho- 
coeloQs).  No  Dinosaurs  have  the  pitted  bony  plates  found  in  most 
Crocodiles. 

The  group  is  divided  into  four  sub-orders : — 

I.  Saubopoda. — Includes  gigantic  herbivorous,  plantigrade  Rep- 
tiles, walking  on  all  four  limbs,  with  teeth  in  the  front  of 
both  jaws,  the  pubes  of  the  pelvis  simple  and  meeting  in  the 
middle  line  of  the  abdomen,  and  the  trunk-vertebrae  with 
lateral  cavities.  The  teeth  are  spatulate,  with  smooth  edges. 
Some  of  the  species,  like  BrarUosaurus^  were  about  sixty  feet 
in  length  and  ten  in  height.  GeneraUy,  as  in  Gardiodon 
[GeUosaunui)  and  Diplodocus  (41),  the  skull  is  small. 
II.  Thebopoda. — The  members  of  this  group  differ  from  the 
Sauropoda  by  their  digitigrade  feet,  carnivorous  habits, 
laterally-compressed  and  serrated  teeth,  and  the  absence  of 
excavations  in  the  trunk-vertebrae.  Many  of  them,  like 
MegalosauruB  (M)  and  the  diminutive  GampsognaihuB^ 
assumed  the  erect  posture. 

III.  Obnithopoda. — ^The  division  of  the  pubis  into  apre-pubic  and 
a  post-pubic  branch,  neither  of  which  meets  in  the  middle 
line  of  the  abdomen,  forms  a  distinctive  feature  of  this 
group,  in  which  the  front  of  both  jaws  is  devoid  of  teeth, 
while  the  lower  jaw  is  provided  with  a  distinct  premandibular 
bone.  Teeth  complicated,  seldom  in  separate  sockets.  All 
the  forms  are  herbivorous.  In  one  section  (Stegosauria)  the 
feet  aro  plantigrade,  with  more  than  three  toes,  the  limb- 
bones  are  solid,  and  bony  plates  and  spines  protect  the  body. 
Scelidosavrus  (42),  Stegosavrm^  and  Hylaosaurm  are  well- 
known  genera.  In  a  second  section  (Iguanodontia)  the 
hind-feet  are  digitigrade,  with  three  functional  toes,  the  limb- 
bones  hollow,  and  the  body  unarmoured.  The  group  includes 
Iguanodon  (43),  Gamptosaurus,  Trachodon^  etc.,  all  bipedal. 

TV.  Cebatopsia. — Includes  gigantic  quadrupedal  Reptiles,  with  a 
bony  neck-shield,  a  promandibular  and  a  prerostral  bone,  a 
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pubis  with  only  a  pre-pubic  braiicli,  meeting  its  fellow  in  the 

middle    line,  two-rooted  teeth   implanted  in  aocketa,  and 

plantigrade,  five-toed  limbs.     Bony  plates  are  dotted  over 

the  skin.     IVieeratopt,  of  the  North  American  Greteceous,  is 

a  well-known  type. 

GoBts  of  specimens  of  a  few  remains  of  diSeient  members  of  tthe 

group  are  exhibited  in  Wall-Case  No.  i,  in  which  there  is  also  a 

miniatare  reetomtion  of  the  species  known  ae  DiplodoeuB  (41).   Of  the 

Fig.  6. 


Side  Tiew  of  Skull  of  a  Sfturopod  Dinosaitc  (Diplodociu),  from  the  Uppei 
JorABHic  Btnta  of  Colorado,  U.S.A. ;  ooe-tixtb  nat.  mz«.  Tbe  cleft  at  the 
■uminil  of  the  head  U  the  noetril,  and  the  large  round  vaouit;  the  eye- 
socket.  The  dimJiiatiTe  bnin-oase  is  behind  and  parti;  between  the 
eye-BOcketB.     (So.  47.) 

latter  animal,  tbe  cast  of  an  entire  skeleton,  the  gift  of  Mr.  Andrew 
Carnegie,  ia  mounted  in  the  middle  of  the  gallery  (jee  Frontispiece). 

Diplodocui  is  a  representative  of  the  Sauropod  section,  which 
includes  tbe  laigeat  of  all  land-Reptiles,  and  flourished  during  the 
Jurassic  and  Lower  Oretaceona  epochs,  that  is  to  aay,  when  the 
Oohtes,  Wealden,  and  Qreensands  were  being  deposited.  These 
Reptiles  walked  on  all  fours ;  but,  despite  the  light  construction  of 
the  neck  and  tnink-vertebrse,  were  probably  too  heavy  for  much 
activity  on  land,  and  dwelt  near  the  sea  or  lakes,  where  they  lived  in 
Uie  shallows  and  fed  on  water-plants ;  the  long  neck  and  the  position 
of  the  noBtrils  at  the  summit  of  the  skull  enabUng  them  to  breathe 
when  wading  at  considerable  depths.    BTontotmirutxDA  Aflaniosaums 
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{Crocodilus  palmlrvi). 

X  Fourth  lower  lootb. 

(Photographed  from  a  apecimen  in  the  lIuMum.) 


c  PRou  Abovf.  of  the  Skull  of  i 
{Caintan  nig,'r). 
(Photographed  from  a  Bpecimeo  in  the  Sluaeum.) 


[To  /am  poi-i  n. 
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of  which  the  ball  is  behind  and  the  cap  in  front  {jprocalous).  The 
nostrils  are  situated  at  the  extremity  of  the  snout,  and  their  posterior 
openings  (cJioanai)  carried  back  to  the  hinder  extremity  of  the  skull,  the 
palatine  and  pterygoid  bones  developing  inferior  plates,  which  meet  in 
the  middle  line  and  thus  prolong  the  nasal  passage.  The  armour  con- 
sists of  more  than  one  pair  of  longitudinal  rows  of  plates  on  the  back ; 
on  the  under  surface  of  the  body  armour  may  or  may  not  be  present. 

In  common  with  Alligators  and  Caimans,  true  Crocodiles  are  Cftses  1-2. 
distinguished  by  the  shortness  and  breadth  of  the  muzzle,  which  is 
either  rounded-off  or  triangular,  and  the  large  and  stout  teeth,  which 
interlock  with  one  another  and  are  less  numerous  than  in  the 
Gharials.  The  union  (symphysis)  between  the  two  halves  of  the 
lower  jaw  is  also  short,  and  does  not  include  the  splenial  bone  ;  and 
the  nasal  bones  enter  the  aperture  of  the  nostrils.  In  Crocodiles  the 
fourth  lower  tooth  is  received  into  a  notch  in  the  upper  jaw  (figs.  7 
and  9),  and  the  fifth  upper  tooth  is  the  largest  in  the  whole  series. 
The  number  of  upper  teeth  ranges  from  16  to  19,  and  there  are 
14  or  15  lower  teeth  on  each  side.  There  is  no  bony  armour  on 
the  under  side  of  the  body. 

Crocodiles  have  a  much  wider  geographical  distribution  than 
any  other  members  of  the  order.  Three  species,  Crocodilus  cataphrac" 
tus  (10),  Cjohnstoni  (9)»  and  G,  itU/ermediua^  have  longer  and  more 
G-harial-like  muzzles  than  the  rest.  Other  species,  like  the  American 
Crocodile  ((7.  americanus^  I6),  the  Timsa,  or  Common  African  Croco- 
dile {G.  nilotieus,  |4),  and  the  Indian  Estuarine  Crocodile  ((7.  poro- 
sus^  19)>  have  somewhat  shorter  and  broader  muzzles.  In  a  third 
group,  which  includes  the  Mnggar,  or  Indian  Marsh-Crocodile 
((7.  palustria,  20),  the  muzzle  is  still  broader  and  more  Alligator- 
like, and  the  pits  in  the  temples  are  smaller  than  in  the  other 
groups.  One  species,  the  West  African  Osteolamua  tetraspis  (8), 
is  assigned  to  a  separate  genus  on  account  of  the  production  of  the 
nasal  bones  to  divide  the  aperture  of  the  nostrils. 

Together  with  Alligators  and  Caimans,  Crocodiles  are  the  largest 
and  most  ferocious  of  living  reptiles ;  the  Indian  G.  poroaua  commonly 
attaining,  a  length  of  from  15  to  20  feet,  and  occasionally  reaching 
even  larger  dimensions.  Most  of  the  species  frequent  rivers, 
marshes,  or  pools,  but  G.  porosus  inhabits  estuaries,  and  may  be 
met  with  out  at  sea.  Crocodiles  are  exclusively  carnivorous,  and 
generally  seize  their  victims  (other  than  human  beings)  by  the  nose 
as  they  are  drinking.  A  large  number  of  people — especially  women, 
as  they  go  to  the  rivers  for  water — are  annually  killed  in  India  by 
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these  Reptiles.  Crocodiles  bnry  their  eggs  in  the  sand,  where  they 
are  hatched  by  the  heat  of  the  sun's  rays. 

Four  large  specimens  are  exhibited  on  a  stand  in  the  middle  of 
the  gallery,  and  the  others  in  the  waU-cases. 
Case  8.  In  case  No.  3,  two  specimens  are  placed  side  by  side  in  order  to 

show  a  notable  difference  between  the  skull  of  a  Crocodile  and  an 
Alligator  (figs.  7  and  8).  In  the  former  (14  a)  the  fourth  lower 
tooth  is  generally  received  into  a  notch  on  the  side  of  the  upper  jaw, 
while  in  the  latter  (28  a)  it  bites  into  a  pit.  Crocodiles  have  also 
fewer  lower  teeth  than  Alligators ;  the  number  in  the  former  varying 
from  14  to  15,  and  in  the  latter  from  17  to  22.  In  most  Crocodiles 
the  skull  is  narrower  than  in  Alligators,  with  the  pits  in  the  temporal 
region  (shown  in  the  specimens  in  the  upper  part  of  the  case)  larger, 
but,  as  mentioned  above,  some  species  of  the  former  approximate 
very  closely  to  the  latter  in  these  respects. 
Cases.  Alligators  and  Caimans  are  broad-nosed  Crocodilians,  distin- 

guished from  Crocodiles,  aa  stated  above,  by  the  fourth  lower  tooth 
being  generally  received  into  a  pit  in  the  upper  jaw,  and  the  small 
size  or  obliteration  of  the  pits  in  the  temples ;  the  number  of  teeth 
being  from  17  to  20  in  the  upper,  and  from  17  to  22  in  the  lower 
jaw.  In  the  true  AUigators  the  nasal  bones  divide  the  aperture  of 
the  nostrils,  the  bony  plates  on  the  back  are  separate,  and  on  the 
under  surface  these  are  either  very  thin  or  wanting.  In  the  Caimans, 
or  South  American  Alligators,  on  the  other  hand,  the  aperture  of  the 
nostrils  is  not  divided  by  the  nasal  bones,  the  bony  plates  of  the  back 
are  articulated  together,  and  a  full  series  of  similar  plates  occurs  on 
the  lower  surface  of  the  body. 

Of  true  AUigators,  one  {AUigator  mississvppiensisy  %\,  fig.  10)  is 
North  American  and  the  other  {A,  sinermSy  32)  Chinese — a  distri- 
bution explained  by  the  occurrence  of  allied  forms  in  the  Tertiary 
deposits  of  Europe.  The  Chinese  species  alone  has  thin  bony  plates  on 
the  under  surface.  Both  kinds  inhabit  swamps.  The  female  of  the 
North  American  Alligator  constructs  a  large  nest,  in  which  the  eggs 
are  deposited  in  layers.  Some  species  of  Caiman,  which  may  reach 
20  feet  in  length,  make  regular  migrations,  retreating  to  the  flooded 
forests  in  the  wet  season,  and  returning  to  the  rivers  during  the  dry 
months.    In  some  districts  they  are  called  Jacares. 

The  Caimans  (26-27)  are  peculiar  in  possessing  a  shield  of 
bony  plates  in  the  skin  of  the  under  side  of  the  body.  On  the 
under  surface  each  plate  consists  of  two  distinct  pieces,  united  by  a 
transverse  suture.    In  the  species  of  which  this  armour  is  exhibited, 


a  N:lb  Cbocodilb 


(Photographed  iiam  *  speoiman  ii 
Fia.  10. 


:  View  of  the  Head  of  the  N.  Auekican  Alliqa 

(Ailigator  miasiasippiemia). 

(Photographed  from  a  specimen  in  the  MuBeum.) 


GHARIAL8.  11 

it  is  imperfectly  developed,  but  in  certain  others  the  greater  part  of 
the  tail  is  invested  by  complete  bony  rings — one  to  each  vertebra — 
and  the  limbs  are  covered  with  small  scntes  of  bone  (27  a)* 

One  very  fine  specimen  of  the  common  Caiman,  or  Jacare-tinga 
{Caiman  scUrops^  Z?)*  is  exhibited  in  a  table-case. 

The  Oharial  {OavidLia  gangeticiM^  6)>  of  the  rivers  of  northern  Case  i. 
India  and  Aracan,  and  the  False  or  Malay  Gharial  {Tomistoma 
schlegeli^  |),  of  Malaysia,  form  a  group  of  Crocodilians  characterised 
by  the  length  and  narrowness  of  the  mnzzle,  and  the  number  and 
slenderness  of  the  teeth.  By  most  naturalists  the  group  is  included 
in  the  same  family  as  the  Crocodiles  and  Alligators  (with  which  it 
agrees  in  the  position  of  the  inner  aperture  of  the  nostrils) ;  but  by 
others  (who  regard  them  as  the  direct  descendants  of  the  long- 
snouted  Crocodilians  of  the  Secondary  period),  Gharials  are  classed 
in  a  family  by  themselves.  In  addition  to  the  length  of  the  muzzle, 
Oharials  are  distinguished  from  Crocodiles  and  Alligators  by  the 
wide  separation  of  the  nasal  bones  from  the  aperture  of  the  nostrils, 
and  by  the  inclusion  of  the  splenial  bone  in  the  long  union  (sym- 
physis) between  the  two  halves  of  the  lower  jaw.  The  true  Gharial 
has  from  27  to  29  pairs  of  lower  teeth,  none  of  the  latter  being 
received  into  pits  in  the  upper  jaw.  The  nasal  bones  are  widely 
separated  from  the  premaxillae.  In  the  False  Gharial,  on  the  other 
hand,  the  number  of  upper  teeth  is  20  or  21,  and  of  lower  teeth, 
18  or  19 ;  the  tips  of  those  on  the  sides  of  the  lower  jaw  being 
received  into  pi£s  in  the  upper  jaw.  The  nasal  bones  are  in  contact 
with  the  premaxill®.  Gharials  feed  chiefly  on  fish,  but  large  indi- 
viduals of  the  Indian  species  will  occasionally  kill  and  devour  human 
beings.    In  England  the  Gharial  is  frequently  miscalled  Gavial. 

The  extinct  Fhiftosaunis  (or  Belodm,  I),  of  the  Triassic  formation  Case  i. 
of  Europe,  North  America,  and  probably  India,  typifies  a  group  of 
Crocodilians  (the  Parasuchia),  which  apparently  indicates  a  primitive 
side-branch  of  this  order.  They  are  characterised  by  the  bodies  of 
the  vertebrae  having  slightly  cupped  or  nearly  flat  terminal  articular 
surfaces ;  by  the  nostrils  being  situated  far  back  on  the  skull,  near 
the  sockets  of  the  eyes,  and  by  the  relatively  forward  position  of  the 
posterior  openings  of  the  nostrils,  which  are  situated  in  front  of 
the  palatine  bones.  The  armour  consists  of  two  rows  of  broad 
plates  on  the  back,  and  several  lateral  rows  of  smaller  ones.  In  the 
nearly  allied  SteganolepiSy  of  the  Trias  of  Elgin,  there  is  armour  on 
both  the  upper  and  lower  surfaces  of  the  body.  Parasuchua^  from  * 
the  Trias  of  India,  is  a  third  genus. 
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Older  IV.— EHTNOHOCEPHALIA— TUATERAS. 

(Case  5.) 

The  New  Zealand  Tuatera  (47)  is  the  sole  Bomver  of  a  Triaasic 
and  Permian  group,  which  is  the  most  generalised  of  all  Beptiles.  In 
the  sknll  the  qnadrate-bone  is  fixed ;  there  are  two  temporal  arches, 
and  teeth  are  present  on  the  palate  and  the  sommits  of  the  jaws,  to 
which  they  are  welded.  The  vertebras  have  concave  terminal  faces, 
and  intercentra  are  developed  in  the  trunk,  and  chevron-bones  in 
the  tail.  Each  foot  is  five-toed ;  the  lower  end  of  the  humeros  is 
perforated  on  the  inner  side,  and  the  abdomen  is  protected  bj  a 
series  of  small  bones. 

The  order  is  divided  into  : — 

I.  Bhynchogephalia  Yeba,  in  which  the  abdominal  bones  are 
closely  packed,  with  three  elements  in  each  transverse  series, 
and  there  are  two  sacral  vertebras,  the  intercentra  being 
sometimes  suppressed. 

II.  Pbotobosaubia,  in  which  each  series  of  abdominal  bones 
consists  of  a  number  of  elements,  and  the  intercentra  are 
fully  developed.  This  group  passes  into  the  Microsauria, 
among  the  Stegocephalan  Amphibia,  in  which  the  body  is 
armoured,  the  vertebrae  are  completely  ossified,  and  the  ribs 
retain  two  heads. 

Cased.  The  Tuatera  itself  {Sphmodon  punctatus,  47*  fig.   11)   is   a 

burrowing  lizard-like  reptile,  now  confined  to  a  few  small  islands 
ofiF  the  New  Zealand  coast,  having  been  exterminated  from  the 
mainland  by  pigs.  These  Beptiles  share  their  barrows  with  birds — 
shear-waters,  or  petrels.  They  feed  entirely  upon  small  living 
animals,  and  deposit  their  eggs  in  a  chamber,  forming  one  side 
of  the  extremity  of  the  burrow,  the  shear-water  occupying  the 
opposite  side. 

Casts  of  skulls  of  the  extinct  Rhynchosaurus  (60)  from  the  Trias 
of  Shropshire,  and  of  Hyp&rodapedon  (49)  from  the  same  forma- 
tion in  both  England  and  India,  are  exhibited  in  the  case.  Both 
were  near  allies  of  the  Tuatera,  but  in  Hyperodapedon  the  teeth 
formed  a  kind  of  pavement  on  the  palate.  Casts  of  the  skeletons 
of  Sapheosaurtu  (4S),  from  the  Oolite  of  Bavaria,  an  allied  type, 
and  of  ProtorosaurtM  lincU  (48)  are  shown. 
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Order  V.— PELTCOSAUEIA  (exHnO). 

(Case  5.) 

Although  at  one  time  classed  with  the  Theromorpha,  the  extinct 
Permian  Pelycosanria  are  now  regarded  as  a  distinct  group,  more 
nearly  allied  to  the  Ehynchocephala,  which  they  resemble  in 
possessing  two  temporal  arches  to  the  sknll.  The  dentition  gener- 
ally approximates  to  that  of  the  Theriodont  Theromorphs.  "Well- 
known  genera  are  ClepsydropSy  Dimetrodon^  Embolophorus^  and 
Naosaurus ;  the  three  latter  being  characterised  by  the  tall  upright 
spines  of  the  trunk-vertebrse,  which  in  some  cases  were  equal  in 
length  to  the  entire  skeleton,  and  during  life  probably  supported  a 
fin-like  expansion  of  skin,  as  shown  in  the  coloured  sketch  (46  a) 
exhibited  in  the  case. 

Order  VI.— SQUAMATA. 

Snakbs  and  Lizabds. 
(Cases  11-15  and  18-20.) 

Snakes  and  Lizards  form  at  the  present  day  the  most  numerous 
representatives  of  the  reptilian  class.  They  are  characterised  by  the 
circumstance  that  the  quadrate-bone  (which  forms  the  articulation 
of  the  lower  jaw)  is  more  or  less  movably  attached  to  the  skull,  as 
well  as  by  the  presence  of  only  one  lateral  bar  (temporal  arch)  in  the 
latter,  and  by  the  teeth  being  welded  to  the  jaws.  The  body  is 
usually  covered  with  homy  scales;  and  the  aperture  of  the  vent 
is  transverse. 

The  existing  members  of  the  group  are  divided  into  three  sub- 
orders : — 

I.  Ophibia,  or  Snakbs.    Characterised  by  the  fibrous  union  of      Oases 
the  right  and  left  halves  of  the  lower  jaw,  or  mandible,  the     ^l-^^* 
absence  of  functional  limbs,  of  which  (at  most)  only  minute 
vestiges  remain,  and  the  elongated  form  of  the  body.    The 
single  eye-lid  cannot  be  moved,  and  is  transparent. 
II.  Lagsbtiua,  or  Lizabds.    In  this  group  the  right  and  left      Oases 
halves  of  the  lower  jaw  are  connected  by  a  bony  union.   The     18-20. 
great  majority  possess  functio'tial  limbs,  movable  eyelids,  and 
homy  scales ;  but  a  considerable  number  have  a  more  or 
less  completely  snake-like  form,  with  the  redaction  or  loss 
of  one  or  both  pairs  of  limbs  ;  and  in  some  cases  the  eye-lids 
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Case  20. 


Shown  in 
Geological 

Depart. 

ment. 


are  transparent  and  fixed  as  in  Snakes,  while  the  scales  maj 
be  rudimentary  or  wanting.  In  some  of  the  limbless  burrow- 
ing forms  the  quadrate-bone  has  become  more  or  less  fixed. 

III.  Rhiptoglossa,  or  Chameleons.    These  differ  from  Lizards 

in  several  particulars ;  notably  the  separation  of  the  toes 
into  two  groups  of  three  and  two  respectively,  so  that  the 
feet  form  most  efficient  grasping  organs,  and  the  long 
extensile,  club-shaped  tongue.  The  skeleton  lacks  clavicles 
and  interclavicle  ;  and  there  are  several  osteological  peculi- 
arities in  the  skull,  which  is  casque-shaped  and  often  studded 
with  tubercles. 

In  addition  to  the  above,  there  are  the  two  following  extinct 
sub-orders,  the  members  of  which  were  marine. 

IV.  DoLiCHOSAUBiA.    Includes  several  snake-like  forms  typified 

by  Dolichosaurus  of  the  English  Chalk,  which  was  over  a 
yard  in  length,  with  the  two  halves  of  the  lower  jaw  united 
by  a  bony  suture,  two  sacral  vertebrae,  a  long  neck,  and  the 
limbs  partially  modified  into  paddles. 
V.  Pythonomorpha.  Typified  by  the  gigantic  Mosasawrus  of 
the  Upper  Cretaceous,  and  characterised  by  the  ligamentous 
union  of  the  right  and  left  halves  of  the  lower  jaw,  the 
presence  of  only  one  sacral  vertebra  (with  which  the  pelvis 
has  no  connection),  and  the  completely  paddle-like  form  of 
the  limbs. 

The  f oUowing  are  the  sub-divisions  of  the 

Order  SQUAMATA.* 


a.  Sub-order  Ophidia. 
Family  BoidcR. 

Typhlopid<B, 

OlamoniidcR. 

riymdoR. 

UrapeUidcR, 

XmopeitidcB, 

Colubrid(B. 

A  mblycephalidcR, 

Viperid(e. 


h.  Sub-order  Laobetilia. 
Family  GeckanicUe. 

Eublep?iarid(B. 

UropUUidct, 

Pygopodidct. 

AgamidtB, 

IguanidcR. 

Xenosaurida. 

ZonuridcB, 

Anguida, 


») 


» 


It 


»> 


>» 


» 


>» 


*  In  consequence  of  the  Cases  not  being  all  of  a  uniform  depth,  it  has  been 
found  impossible  to  adhere  strictly  to  this  arrangement  of  the  families. 


A, — Part  of  the  fl&ttknbd  bki»  of  is  Afric*m  Python  {Pylhon  uba). 
Showing  ClawB  reprasentiDg  Hind-Limbs,  together  with  their  supportiog  bonei. 


Hi'oiJiKtiTAiti  Limbs  of  Pvthonb. 
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Order  SQUAMATA— <xm^nMe(2. 

b.  Sub-order   Lac£BTILIA   (con-  \  b.  Sub-order   Lacbbtilia  (con- 
tinued). 
Family  Anniellida, 


ffelodermaticUB. 

VaranidcB. 

XantusiicUR, 

Teiidct, 

Amphisbcenidce. 

LacerUd(B, 

OerrhosauridcR. 

ScincidcB.  ' 


tinned.) 
Family  Anelytropidct, 
Dibamidce, 


c.  Sub-order  Bhiptoglossa. 
Family  GhanuBleontidcR, 

d  Sub-order    Pythono- 

MOBPHA. 

Family  DolichosauridcR.  |  -§ 


I 


>» 


MosasauridcB. 


Sub-order  I. — Ophidia — Snakes. 
(Cases  11-15.) 

As  the  distinctive  characteristics  of  this  group  have  been  already  case  14. 
given  under  the  heading  of  the  order  Squamata,  we  may  at  once 
pass  to  a  brief  survey  of  the  more  important  families. 

The  first  family  is  that  of  the  Boida,  or  Boas  and  Pythons, 
among  which  are  included  the  largest  of  Uving  Snakes.  The  skeleton 
retains  vestiges  of  the  pelvis  and  hind-limbs,  and  the  latter  are  repre- 
sented externally  by  small  claw-like  spurs  near  the  vent  (fig.  12). 
On  the  upper  surface  the  scales  are  usually  small  and  smooth,  but 
those  on  the  lower  aspect  form  lupii  broad  series  in  advance  of  the  ^^id^ 
tail,  and  either  a  double  or  single  row  on  the  tail  itself.    In  the  ^ 

Fig.  13. 


Skull  of  a  Python ;  i  nat.  size.    (No.  291  •) 
m,  maxillary ;  pm^  premaxillary ;  q^  quadrate-bone. 


16  GUIDE  TO  BBBTILES  AND  AMPHIBIANS. 

Bknll  the  qoadrote-bone  is  isupported  b;  the  horizontally  extended 
squamosal,  which  Teste  loosely  on  the  side  of  the  occipital  region. 
Teeth  are  carried  in  the  lower  jaw,  and  on  the  pterygoid,  palatine, 
and  maxillary  bones  of  the  sknll ;  while  in  some  of  the  PytJions 
(PytAonina),  as  distinct  from  the  Boas  {Boina),  they  are  also  borne 
on  the  premaxillce.  In  the  Boas  there  is  a  pair  of  supra-orbital 
bones,  which  are  wanting  in  the  Pythons,  and  the  scales  on  the 
nnder  side  of  the  tail  generally  form  a  single  (instead  of  a  double) 
row.  None  of  the  members  of  this  family  are  poisonoas.  The 
larger  kinds  inhabit  forests,  where  they  cUmb  trees  by  the  aid  of  the 
short  and  partially  prehensile  tail.  They  feed  by  choice  on  warm- 
blooded animals,  the  bodies  of  which  th^  crash  in  their  coils  before 
swallowing  them.  Although  a  large  Python  conld  cmsh  an  animal 
as  large  as  a  red  deer,  it  is  quite  evident  that  it  could  not  swallow 
the  carcase.  Tiic  bodies  of  small  deer  are  reduced  by  crashing 
to  the  condition  of  a  sausage  before  being  swallowed.  Most 
Pythons  lay  masses  of  eggs,  which  the  female  protects  by  coiling 
herself  upon  them. 

Two  magnificent  specimens  of  the  Malay  Python  {Python 
reticviatm,  211)  are  exhibited,  one  measuring  24  feet  11  inches 
in  length.  Among  the  smaller  species,  mention  may  be  made  of  the 
Anstralian  Carpet-Snake,  or  Diamond-snake  (P.  apilotes,  28t>fig- 11). 


Australian  Caipet-Suake  {Pj/thon  gptlotet).     (No.  288)  I 

The  Boa   constrictor  (300)  ia  an  example  of  a  genns  common  to  i 

Tropical  America  and  Madagascar.     Specimens  of  part  of  the  skin 
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of  a  Python  (287)  and  a  Boa  Constrictor  (360)  are  exhibited  to  display 
the  ckw-like  vestiges  of  the  hind  limbs  and  the  radimentarj  support- 
ing bones  (fig.  12).    Eggs  of  Ptfthm  seha  (287)  are  also  exhibited. 

The  huge  Anaconda  {Eunectes  murtnus,  281)  differs  from  the  mem-  Table- 
bers  of  the  genus  Boa  chiefly  by  the  circumstances  that  the  innermost  °^®- 
of  the  three  nasal  shields  of  the  head  is  in  contact  with  its  fellow,  and 
likewise  by  the  absence  of  small  scales  between  the  labial  shields  and 
the  eye.  Moreover,  the  muzzle  k  covered  with  large  shields  instead 
of  small  scales.  During  life  the  pupil  of  the  eye  is  vertical. 
Anacondas  are  both  arboreal  and  aquatic,  and  thus  admirably  suited 
to  a  life  in  the  flooded  forests  of  tropical  America.  Their  food 
consists  chiefly  of  mammals  and  birds,  which  are  captured  (mainly 
at  night)  both  on  land  and  in  the  water.  Specimens  are  stated  to 
attain  a  length  of  over  80  feet ;  but  the  one  exhibited  is  only  about 
18|  feet.    These  Snakes  produce  their  young  alive. 

We  next  come  to  the  Burrowing  Snakes,  constituting  the  families  Case  14. 
Typhlopida,  GlauconiidcBj  Uropelfidm,  and  Ilymd(Zy  which  are  small 
Snakes  of  more  or  less  completely  burrowing  habits,  in  all  but  the 
third  of  which  traces  of  the  pelvis  remain.    In  the  TyphlopidoR  (303, 
304)  the  eyes  are  vestigial,  there  are  no  teeth  in  the  lower  jaw,  and 
the  body  is  uniformly  covered  with  small  scales.     They  are  entirely 
burrowing  and  insectivorous ;  and  may  be  regarded  as  survivors  of  a 
generalised  group  connecting  Snakes  with  Lizards.    Most  of  the 
species   belong  to  Typhiops  (303,   304).     The   OlauconiidcR  differ 
chiefly  by  having  teeth  only  in  the  lower  jaw  ;  the  pelvis  and  hind- 
limbs  are  less  aborted  than  in  any  other  Snakes.    In  the  Shield- 
tails,  or  UropeltidiB  (207-208),  which  take  their  name  from  the 
large  shield  terminating  the  tail,  the  eyes. are  very  small,  the  head  is 
not  distinct,  and  the  scales  on  the  lower  surface  of  the  body  are 
but  little  enlarged.     The  UysiidcB  (288)  differ  by  the  eyes  being 
generally  free,  although  sometimes  covered  with  scales.    There  are 
vestiges  of  the  pelvis  and  hind-limbs,  the  latter  visible  externally 
as  spur-like  claws  by  the  vent.    Teeth  (as  in  the  Uropelfidce)  are 
present  in  both  jaws,  but  the  short  tail  does  not  terminate  in  a 
shield.     Of  the  few  species,  CylindrophU  rufus  (288),  is  exhibited, 
while  one  of  the  best  known  is  the  Coral-Snake  {Ilysia  aeytalis)  of 
tropical  South  America.     All  the  members  of  this  family  feed  on 
worms,  insects,  and  small  Tyjphlapidce,  and  produce  living  young. 
The  more  completely  burrowing  species  of  this  group  are  not  unlike 
large  worms  in  appearance  and  habits,  for  which,  indeed,  they  are 
not  infrequently  mistaken. 

c 
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GMes  11,  With  the  familjr  Golubridtz  we  reach  the  tTpical  Snakes,  which 

13,andlS.  (x)iiiprise  Bome  nine-tenths  of  the  Ophidia,  and  may  be  roughly 
defined  as  nonnal  Snakes  which  are  neither  Pjthona  (£ouA«)  nor 
Vipers  (Fywrii/a).  In  other  words,  they  are  Snakes  with  well- 
developed  eyee,  wibhont  vestige  of  hind-Iimbe,  and  with  nonnal 
upper  j'awa,  ngnally  carryinf;  numeroiiB  teeth.  The  following  are 
BOtnc  of  the  chief  characteri^ics  of  the  family  :  A  median  longi- 
tudinal groove  divides  the  shields  on  the  chin  ;  the  squamosal  hone 
of  the  skull  is  horizontally  elongated  and  movable ;  and  the  pterygoid 
Pig.  16.  Pig.  16. 


Heads  of  the  Smooth  Snake  (ConmelIaaMlrui4»t),  Bead  of  tbe  Viper 

A  (No.  261)>  '"^  ^^'  Oommon  Snake  (Tropi-  (Vipera  btrta). 

donotut  natrix\  B  (No.  2401-  ^■>'  318) 

Heads  of  tbe  three  British  Snakes, 

bone  reaches  the  quadrate.     The  family  is  divided  into  three  ernes 
and  eight  sob-families,  as  follows : — 

A.  AOLTPHA.    The  teeth  solid  and  nngrooved. 

Sub-family  1,  Acrochordina. 

„         2.  Colubritut.  Common  Snake,  Kat-Snake,  etc. 

„         3.  Dewfpeltiita.    African  Egg-eating  Snake. 

B.  Opisthoolypha.  One  or  more  of  the  hinder  teeth  in  the 

upper  jaw  grooved. 
Sub-family  4.     Dipsadomorphina.    Indian  Tree-Snakee. 
„         5.     Klackistodontina.  Indian  Egg-eating  Snake. 
„  6.     Homalopsina.    Oriental  Water-Snakea. 

C.  Protbhoolypha.  The  front  upper  teeth  grooved  or  perforated. 

Snb-famUy  7.     Elapina.    Cobras  and  Kraitt, 
„  8.    Hydrophiina.    Sea-Snakes. 


The  majority  of  the  memben  of  series  A.  are  harmleBs,  bub  the 
saliva  of  the  Indian  Bat-Snake  affecto  small  mammak;  most  of 
series  B.  are  veaomooB,  bat  Dot  dangeronsly  so ;  but  all  the  species 


B.  C. 

SkuU  of  tbe  Common  Snake  (Tropidtmtitu*  natrix).     (No.  240-> 

From  tbe  left  tide  (A),  abovs  (B),  and  below  (C). 

an.  Angulu,  /■  FrooUI. 

■r.  Artluular,  ■>.  Hullluv, 

ba.  BuhBctpEUL  n.  Null. 


«.  ColmiKlla  nrlL 

».  BxoodpitiU. 
«IV-  KctopUiTgDld. 


fL  PalUlne. 
inn,  PnenuIillkT]!. 
prf.  FnefmnUI, 


ProoUc 

Ftervgoid. 

Quadnu. 

BupraocclpiUl. 

Supralemporal. 


incladed  in  C.  are  deadly.  Among  tbe  more  noticeable  specimens 
belonging  to  tbe  first  group,  reference  may  be  made  to  tbe  common 
British  Snake  {Tropidonotut  natrix,  248)  and  a  coatinentel  variety 
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(241)  of  this  species  distinguislied  by  the  abeeace  of  black  pBtchee 
at  tbe  back  of  the  head.  The  other  harmlesa  British  species  is  the 
Smooth  Snake  (Ooronella  austriaca,  281),  found  in  England  only 
in  the  sonth,  and  there  bnt  seldom.  Both  these  Snakes  have  lai^e, 
shield-like  scales  on  the  top  of  the  head,  and  thereby  differ  from  the 
Viper,  as  shown  in  the  accompanying  bnte.  Other  well-known 
Snakes  of  the  group  are  the  North  American  Water-Mocassin 
{Tropidonotus  fasciatus,  242),  the  Indian  Rat-Snake  {ZatMnta 
mucosus)  and  the  American  Black  Snake  {Z,  cerutrietor,  2S0),  and, 
belonging  to  another  geuns,  the  European  Fonr-lined  Snake 
{Coluber  guatuor-lintatvs,  ttZ),  the  North  American  Bnll-Snske  {C. 
m«lanol«ueus),  and  the  South  American  Bnshmaster  {C.  corah,  2SS). 
The  Australian  Dendrc^his  punetvialm  {2E7)  is  a  good  example  of 
the  Tree-Snakes,  while  the  Small-scaled  Snake  (CoroneUa  micropholit, 
212),  with  its  alternate  bands  of  black  and  Bcarlet,  displays  n  type  of 
colouring  very  tmcommoti  among  Serpents. 

An  extremely  interesting  Snake  in  this  family  is  the  African 


African  Egg-eating  Snake  {DoMypeltit  tcabra) ;  j  nat.  uie.     (No.  272 ) 

Egg-eating  Snake  {Dasypeltis  scabra,  tit,  fig-  l*^),  which  typifies  a 
Eub-familj  {Daiifpeltina')  by  itself.   Its  greatest  peculiarity  is  that  the 
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lower  spines  of  the  neck-rertebrie  pierce  the  gullet,  on  the  npper 
Borface  of  which  they  form  tooth-like  knobs  adapted  for  crashing 
the  ^gs  on  which  this  Snake  feeds.  Aa  individnal  of  a  foot  in 
length  is  capable  of  swallowing  a  pigeon's  egg. 

Sea-Snakes  (HydrophitTta,  30S-313)  and  the  (7obra  group 
(ElapiruB)  form  the  assemblage  of  venomoas 
Ctdttbrida  known  as  Proteroglypha  (see  p.  16), 
and  characterised  by  the  grooving  of  the  front 
teeth  in  the  maxillary  bone,  while  thoee  behind 
are  solid.  In  this  respect  they  differ  from  the 
Opisthoglypba,  in  which  the  reverse  condition 
obtains.  Sea-Snakes  (fig.  19),  of  which  there  are 
several  genera,  have  the  tail,  and  sometimes  the 
.body,  compressed,  for  the  purpose  of  swimming. 
The  scales  are  small,  those  on  the  lower  snrface 
being  often  no  larger  than  the  rest ;  and  the 
pupils  of  the  smaU  eyes  are  roond.  These 
Snakes  inhabit  tropical  seas  from  the  Persian 
Golf  to  Central  America,  bnt  one  species  {Diatira 
sm^mi)  dwells  in  a  fresh-water  lake  in  the 
Philippines.  They  are  often  seen  far  ont  at  sea, 
and  die  if  kept  long  on  land.  All  are  viviparons, 
and  feed  on  fishes,  which  are  killed  with  their 
poison.  Indian  fishermen  are  occasionally  bitten 
by  these  Snakes,  the  bile  sometimes  proving 
fatal.  The  largest  species  is  the  orange  and 
black  Hydrvs  major  (301),  of  which  an  example  is 
shown.  Most  of  these  snakes  are  coloured  very 
like  mackerel  in  order  to  render  them  inviEible 
in  the  sea. 

The  Cobras  and  Eraits  of  the  Old  World, 
t<^ether  with  the  species  of  the  American  genns 
£/a^,  represent  the  Elapinoi,  or  second  snb- 
■  family  of  the  group  Proteroglypha,  which  is 
distii^uished  from  the  Hydrophiirue  by  the 
cylindrical  tail.  There  are  numerous  genera  of 
Elapina. ;  and  the  sub-family  includes  the  majority  of  AustmUan 
Snakes  and  all  the  venomous  ones.  The  various  species  of  Cobras 
(an  abbreviation  of  cobra  di  capello — "  the  snake  with  the  hood ") 
are  characterised  by  the  power  of  inflating  the  neck  into  a 
hood-like  expansion  by  an  outward  and  forward  movement  of  the 


A  SeiuSnake  (Hydro 
phUpUUuriu)  from 
the  Indiftu  Ocean. 
(No.  312-) 
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ribs.  These  Snakes  are  exceeding  deadly.  Wetl-koown  species  are 
the  Indian  Cobra  {A'aia  tripudians,  27S)i  the  African  Cobra,  or 
"  Asp"  (iV.  hiue,  ill),  and  the  Giant  or  King  Cobra  (JV.  hungams, 
274)'  'The  BinghalB  (."  banded  neck "),  Sepedtm  hamacJuitet,  is 
another  Soath  African  hooded  Snake.  The  Kraits  differ  by  the  lack 
of  the  hood ;  the  true  Emit  {Bungarve  emruleut)  canses  more 
deaths  in  India  than  any  other  Snake,  bnt  the  Banded  Kiait  {B. 
fascuUva,  273).  althongh  lai^er,  reaching  five  feet  in  length,  does 
less  mischier.  The  Death-Adder  {Acanlhophis  antarcticvs),  easily 
Pig.  20. 


The  ladUn  Cobn  (Naia  tripudian*);  i  nat.  siie.     (No.  278') 
recc^nised  by  the  spines  to  its  tail,  is  one  of  the  most  deadly  of 
Anstralian  Snakes.    The  South  American  Elaps  coraUmus  is  con- 
spicnons  for  its  alternating  bands  of  black  and  scarlet,  separated  by 
narrow  rings  of  yellow. 

In  this  group  are  exhibited  the  ordinary  and  the  black  phases  of 
the  Indian  Cobra  {Naia  tripudians,  271.  fig-  ^0),  the  great  Indian 
King  Cobra,  or  Hamadryad  C-^-  bungarus,  274).  and  the  African 
Ringed  Cobra  {N.  haie  antiuli/era,  277).  Of  the  still  more 
venomous  and  deadly  Indian  Kraits,  the  yellow  and  black  banded 
species  (Bungarus/aseiatus,  271)  is  shown. 
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It  is  a  conimon  notiou  that  Vipers,  Rattle-Snakes,  and  their  like 
(family  Vipari(I(B)  are  the  only  poisonons  Snakes.  This  is  a  mistake, 
the  Cobra,  which  is  one  of  the  moet  deadly  Snakes,  not  being  a 
member  of  the  Viper  family.  It  is,  however,  a  fact  that  all  the 
representatives  of  that  group  are  deadly.  The  Vipers  and  their 
kindred  may  be  distinguished  by  the  following  (eatnres.  In  the 
fore  part  of  the  month  ia  a  pair  of  poison-fangs,  supported  by  the 
^rt  and  otherwiae  toothless  maxillary  bonee,  which  are  capable  of 
being  vertically  erected  ;  the  scales  on  the  under  surface  of  the  body 

Fig.  ai. 


The  Pnfi-Adder  {Bitis  arietaiu) ;  J  nat.  size.     (No.  315-) 

are  transversely  elongated ;  and  the  eyes  are  well  developed.  The 
poison-fangs  are  tubular,  having  a  broad  hole  at  the  front  of  the 
base  in  connection  with  the  poison-gland.  Successiooal  teeth  are 
developed  behind  the  faugs  in  use,  and  take  the  place  of  the  latter 
when  they  are  broken  off  or  worn  out.  All  the  species  are  viviparous 
as  well  as  poisonous.  The  family  is  divided  into  two  groups — Tme 
Vipers  and  Pit-Vipers. 

The  True  Vipers  {Viperida)  are  confined  to  the  Old  World  and 
have  no  pit  between  the  eye  and  the  nose.  Among  familiar  forms 
may  be  mentioned  the  Common  Viper,  or  Adder  {Vipera  berua,  31li 


2) 
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fig.  16),  the  Inditui  RnsseH'e  Viper  (F.  rutselii,  ttt),  and  the  African 
Paff-Adder  (,Biiu  arietans,  ||B),  Gaboon  Puff-Adder  or  Viper 
(B.  ffabmieofli  itl),  and  Homed  Pnff-Adder  {B.  nameemM,  ]||). 
All  these  African  Vipere  are  brilliantly  coloured,  bat  the  Homed 
Viper  {Cerasta  ajmuius)  of  North  Africa  ia  coloured  to  coire^Kind 
with  the  deseilretuid. 

The  Pit-Vipers  (Crotaliaa)  take  their  name  from  the  presence  of 
a  pit,  which  probably  enbeerves  some  aenee-fonction,  between  the  eye 
and  noae.  The  typical  American  forms  (Crofalw)  are  called  BatUe- 
Boakes  from  the  preflenee  of  a  nnmber  of  loose  homy  rings  at  the 
end  of  the  tail.  Other  kinds  are  the  Water-Viper  {Aneistrodon 
piscivona,  SSB)  and  the  Copper-head  (_A.  cotUortrix,  ]2t)  of  Korth 
America,  the  South  American  and  West  Indian  Fer-de-lance  {Lachetia 
Fig.  22. 


Skull  of  Homed  Puff-Adder  {Bitanaticornit),ai 

m,  UMLzillarj,  with  poiBon-tang;  a  bristle  is  inserted  in  the  openingB  of  the 
channel  at  the  base  and  point  of  the  tooth ;  d,  ondereloped  poison-Iangs ; 
pm,  premaxiUary ;  g,  quadrate  bone. 

From  a  Bpeoimen  in  the  Maeeom. 

lanceolatus,  326  ^)i  the  Indian  Qreen  Viper  (Z.  gramineus),  tbe 
green  "Wagler'a  Viper  {Laehesin  wagUri,  J27)  of  Malaysia,  which 
lives  in  trees,  and  the  great  black  aod  orange  Cnmcuca  (£.  muhtt, 
321)  of  Surinam. 

The  American  Kattle-8nakca  {Crotalta  and  Ststmrus),  as  already 
mentioned,  have  at  the  end  of  the  taU  a  rattle  composed  of  a 
number  of  homy  rings  or  bell-like  stmctures  which  fit  into  one 
another.  The  oldest,  or  terminal,  bell  is  really  the  horay  sheath  of 
the  tail-tip ;  and  with  each  casting  of  the  skin  the  youngest  bell 
becomes  loose,  bnt  is  held  in  place  by  the  new  covering.  An  ever- 
increasing  number  of  looeely-attached  beDs  is  thns  prodnoed  ;  bnt 


occasionallj  most  of  tiie  bells  (perhaps  when  worn  out)  drop  off,  and 
a  new  set  is  developed.  Battles  with  a  dozen  or  more  bells  are  verj 
rare,  especially  at  the  present  day.  No  indication  of  a  Snake's  age 
CHD  be  drawn  from  the  nnmber  of  bells  in  the  rattle.  Most  Rattle- 
snakes have  nnmerons  small  scales  on  the  head  and  are  included  in 
Orotalm,  but  in  one  species,  constitnting  the  genns  Sistrvrus,  there 
are  nine  lai^  shields  on  the  top  of  the  head. 

Specimens  of  the  ordinary  North  American  Rattle-Snake 
(Crotalva  horridus,  325)  t^nd  of  a  much  lai^r  Sonth  American 
species  (0.  eonfivmtus,  323)  are  exhibited. 

Sub-order  II. — Laoketilia. — Lizards. 
(Cftsea  I&-20.) 

The  first  representatives  of  the  sub-order  Lacertilia  (of  which  Cms  li 
the  characteristics  will  be  found  on  page  13)  are  the  Geckos,  con- 
stituting the  families  Oeckomdti,  Eublepharidx,  and  Ur&platida. 
These  reptiles  take  their  name  from  the  cry,  "  Geck-ko,"  of  the 
common  Tnrkish>  species.  The  members  of  the  typical  family  are 
four-footed  lizards,  without  movable  eyelids,  and  with  a  broad  fleshy 

Fi«.  3S.  Fig.  24. 


Bead  of  Indian  Oecko  {Oecko  vertieil-        Hind-leg  ol  Indian  Qeoko,  from 
lalut),  to  show  form  ol  eye.  tha  lowei  surface,   to  ahow  the 

adhesive  pads  farmed  b;  parallel 
tranBTOise  plateg. 

tongue,  slightly  notched  at  the  tip,  and  capable  of  being  protruded 
from  the  lips.  The  dentition  is  of  the  pleurodont  type,  that  is  to 
say,  the  teeth  are  attached  to  the  inner  side  of  the  outer  parapet  of 
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the  margiD  of  the  jawB.  In  the  skeleton  the  bodies  of  the  vertebne 
are  capped  at  both  ends  (amphicaeloas) ;  the  clavicles  (coUar-boneB) 
are  dilated  and  perforated  near  their  junctioD  vith  the  hreast-bone  ; 
and  the  parietal  bonee  of  the  skull  are  separate.  In  the  secoad 
famil;  th«  Tertebne  articulate  by  ball-and-socket  jointis,  the  eyes 
have  movable  eyelids,  and  the  parietals  are  united.  The  metnbera 
of  the  third  family  show  no  expansion  of  the  clavicleB. 
Fig.  25. 


The  kail  varies,  being  in  some  cases  of  ordinary  form,  and  in 
others  trowel-shaped.  Many  epeciea  have  the  toes  expanded  and 
fnmished  with  adhesive  structures,  by  means  of  which  they  are  able 
to  climb  window-panes  and  adhere  to  ceilings  (tig.  24).  The  eggs, 
which  are  nearly  spherical  and  usually  two  in  number,  have  hard 
shellH.  Geckos  feed  on  animal  matter,  chiefly  insects,  and  are  quite 
harmless,  and  for  the  most  part  noctnrnal.  In  a  limited  degree  they 
have  the  power  of  changing  colour  according  to  the  nature  of  their 
surroundings. 


Malaqasv  Babk-Geckoe. 

A.— The  Licbkh  Babe-Qecro  lUroplalei  Jimbriaitu  Ucheni). 

B. — The  Gdhmon  Btsx-GscKo  {VroplaUi  fttabriatia). 

(From  Bpeoimans  in  the  MuMiun.) 


One  of  the  most  remarkable  instances  of  protective  resemblance 
in  this  group  is  afforded  by  tbe  Lichen  Bark-Gecko  {UropUttes 
fithbriatm  Ikheni,  Mi,  fig.  26  a),  which  clings  to  the  back  of  llchen- 


A  Fifing  Liiud,  01 "  Fljlng  Dtagon  "  {Draco'.tanu^terui).  (Oompare  No.  360.) 

clad  trees.  The  close  reBemblance  presented  by  the  Lizard  to  the 
bark  is  well  exhibited  by  the  specimen  in  the  case.  Other  species 
Bbown  include  the  Common  Gecko  {Tarenlola  mattrifanica,  iH, 
fig.  25  b),  the  Pringed  Gecko  {Ptyehozoon  homocepkalum,  ZW)  of  the 
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Haiaj  countries,  and  tte  curious  Short-tailed  Gecko   {Nephurue 
loevis,  3B7}  of  Australia. 

A  small  number  of  snake-like  Lizards  constitute  the  family 
Pygopodida,  of  whicli  Fygopus  Upidopus  ON)  and  Lialis  bttrUmi 
(386)  are  the  beaUkoonn.  Examples  of  each  are  shown  in  the  case. 
These  Scale-footed  Lizards,  as  thej  may  be  called,  ate  quite  destitute 
of  fore-limbs,  and  the  hind-limba  are  reduced  to  a  pair  of  scale-like 
flaps.    The  teeth  are  of  the  plenrodont  type,  the  eyes  are  devoid  of 

Fig.  29. 


Spine-tailed  LiiSBtdB  ( Uromattix  acanthurui) ;  }  nat.  size,    (Compare  No.  3770 

movable  eyelids  and  have  the  pupil  vertical,  and  the  tongne   is 
cleft  and  extensile.     The  long  tail  is  rcry  brittle. 

The  family  group  Agamida,  typiBed  by  the  Stellion  Lizard 
{Affama  siellio,  370)  of  southern  Europe,  comprises  a  lai|;e  assemblage 
of  Lizards  differing  from  nearly  all  others  in  that  their  dentition  ts 
of  the  acrodont  type,  that  is  to  say,  the  teeth  are  attached  to  the 
summits  of  the  jaws  (flg.  29  a).  Other  features  are  the  broad  and 
short  tongue,  and  the  absence  of  bony  plates  or  nodules  in  the  skin ; 
but  spines,  especially  on  the  bead  and  tail,  are  often  present.    There 


are  about  200  Bpecies,  arranged  in  some  80  genera,  all  confined  to 
the  Old  World.  The  majority  have  depressed  bodies  and  are  terres- 
trial ;   but  some,  in  which  the  body  is  compressed,  are  arboreal. 


Right  half  of  the  Lower  Jaw  of  a,  Stellion  Lizard  {»>),  to  exhibit  the  oorodonl 
dentition,  and  of  an  Iguana  (b),  to  show  the  pleurodont  type  of  dentition. 

Most  of  the  species  are  insectivorous,  but  certain  kinds  of  Agama 
have  a  mixed  diet,  and  Urommlix  (377)  ^g-  ^^)  &nd  some  of  its 
allies  feed  entirely  on   fruits  and  herbs.     In  the  Flying-Dragons 


Anstralian  Frilled  Lizard  {Chlamydosaurut  kirtgi),  with  Che  frill  expanded  m 
the  "  terrifying  "  attitude.     (No.  379) 

{Draco,  Ml,  fig-  27)  the  aides  of  the  depressed  body  carry  wing-like 
membranes  supported  by  ezpansiona  of  the  ribs,  by  means  of  which 
these  reptiles  pass  from  boi^h  to  bongb,  although  they  are  incapable 
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of  trae  fligbt,  like  that  of  a  bird.  The  Frilled  AoBtraliftD  Lizard, 
Chlamydosavrus  kingi  (97l)>  wbivb  can  ran  on-iba  hind-legs  in  r 
semi-upnght  posture,  has  an  expaneible  frill  round  the  neck  (fig.  30). 


Australian  Moloch  Lizard  (Moioek  horridua).     (No.  372) 

In  the  Indian  and  African  Uramastix  (877,  fig.  28)  the  tail  is  spiny, 
and  in  the  Anstralian  Moloch  (372>  fig-  31)  the  whole  head  and  body 
are  covered  with  spines  of  different  sizes,  the  body  being  remarkably 
depressed  and  espanded. 

The  Iguanas,  family  Iguatiida  (3II-h|9S),  are  the  New  World 
representatives  of  the  .A^dmii/iz,  from  which  they  differ  by  tbe  pleoro- 
dont  dentition,  that  is  to  say,  by  the  teeth  being  attached  to  the  inner 
side  of  the  external  parapet  of  the  jaws  (fig.  29  b).  Althot^b  large 
Lizards  from  other  parts  of  the  world  are  often  miscalled  Igaanas, 
the  family  is  chiefly  American,  with  representatives  in  Uadagascar 
and  Fiji.    There  are  some  300  species,  arranged  in  about  50  genera. 

Pig.  32. 


Tuberculated  Iguanit  {Iguatui  tuberculata).    (No.  38|.) 

which  display  considerable  variatioQ  in  form  and  habits.  Some  ar^ 
arboreal,  others  terrestrial  or  burrowing,  and  others  semi-aqnatic, 
one  of  the  latter  resorting  to  tbe  sea.    Many  of  the  species  are 
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herbivorous,  bat  others  Bubeist  on  insecte.  Of  tlie  trae  Igaanaa,  each 
aa  Iguana  tubereulala  (SBI,  &g-  82),  tbe  flesh  is  often  eaten;  the 
species  grows  to  between  a  and  C  feet.  PoJychrm  (412)  has  the 
chaiueleoD-like  power  of  changiDg  its  colour.  Uanj  species,  notably 
the  partially  aquatic  BoBoliacus  (JI7)i  have  spines  or  fin-like  ex- 
pansions ninning  down  the  middle  line  of  the  back ;  and  in  the 
so-called  Oalifomian  Toad  {Phrynoioma  corntUum,  39li  fig-  S3)  and 
its  relativea  the  whole  bodj  is  spiny.  The  last-named  Lizards  have 
the  peculiar  power  of  sqairting  jets  of  a  red  fluid  supposed  to  be 
blood  from  their  eyes.  In  their  depressed  form  and  apine-clad  skin, 
these  Lizards  present  a  curious  parallelism  to  the  Moloch  Lizard  in 
the  Agamida.  It  will  be  noticed  that  in  the  more  typical  Ignanas, 
Pig.  83. 


Spiny  Ignana,  oi  Otdirornian  Toad  (PhryTunoma  cornutum}.    (No.  398.) 

which  are  arboreal  in  their  habits,  the  body  and  tail  are  much  com- 
pressed,  and  the  prevailing  colour  is  green,  to  harmonise  with  the 
foliage  among  which  these  reptiles  dwell.  The  Sea-Ignana  (Ambly- 
rkynrJtus  crittatus,  311),  of  the  Galapagos  Islunds,  spends  much  of  its 
time  in  the  sea,  and  feeds  on  sea-weed.  It  is  represented  on  land  by 
the  nearly  allied  Conolophus  tubcristatus  (403).  Examples  of  other 
genera,  such  as  the  Pijian  Brackf/lophus  (3M)  and  the  shprt-tailed 
Hoplocercut  (401)  of  Brazil,  are  also  shown. 

The  two  families  Zonwida.  (420-428)  and  Xmotaurida  serve  to  Cue  ao. 
connect  the  Igvanida  with  the  AnguiJte.  In  both  the  dentition  is 
plenrodont,  but  the  teeth  are  solid  only  in  the  Xenosaurida.  In 
that  family  the  anterior  part  of  the  tongue  is  retractile  (as  in  the 
Anguida),  and  bony  nodules  are  developed  in  the  skin  of  the  body. 
On  the  other  hand,  the  Zonuridt^  have  short  non-retractile  tongues 
like  those  of  the  Igutauda,  bnt  bony  nodules  are  developed  at  least 
in  theskin of  the  head,  where  they  roof  over  the  temporal  region. 
The  second  family  is  represented  only  by  a  single  species  from  South 
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Mexico  ;  bat  the  first  haa  aboat  12  species,  gronped  in  4  genera,  and 
ranging  over  South  and  Tropical  Africa.  In  the  typical  genos 
Zonurw  (42S-427),  the  whole  of  the  body  and  tail  is  encased  in 
bony  plates,  the  homy  coverings  of  which  form  sharp  spines,  especi- 
ally on  the  tail.  These  Lizards  inhabit  desert  districts.  Specimens 
of  several  species  are  exhibited  in  the  case. 

The  gronp  of  Lizards  (family  Anguida)  typified  by  the  English 
"Slow- Worm"  has  a  pleurodont  dentition,  with  the  teeth  solid. 
The  tongue  consists  of  two  portions,  of  which  the  front  half  is 
notched  and  capable  of  being  withdrawn  into  the  basal  half.  Bony 
plates  are  developed  in  the  ekin  of  the  body  and  head,  and  roof  over 
the  temporal  r^ion  of  the  skull.  There  is  a  marked  tendency 
Pig.  3*. 


The  Slow- Worm  {AiiguU  fragilU) ;  }  nat.  siM.     (No.  429-) 

throughout  the  family  to  a  reduction  of  the  limbs,  culminating  in 
their  complete  lose  in  the  Slow-Worm.  Traces  of  the  shoulder  and 
pelvic  girdles  always  persist.  The  long,  brittle  tail  is  readily 
replaced.  All  the  species  (40  or  so  in  number,  and  arranged  in 
seven  genera)  tire  terrestrial  and  feed  on  animal  substances ;  and 
some  at  least,  like  the  Slow-Worm,  produce  living  young.  In  the 
American  genus  Oerrhonolug  them  is  a  pair  of  folds  rnnning  along 
the  aides  uf  the  body,  and  the  limbs  are  well  developed.  Similar 
folds  occur  in  the  Glass-Snakes  {Ophiiatirm,  43t),  but  the  limbe  are 
represented  only  by  a  pair  of  flaps  in  the  neighbourhood  of  the  rent. 
In  the  Slow-Worm  {Angtiis  fragQis,  429,  fig.  84)  no  external  trace  of 
the  fold  or  limbs  remains  ;  the  notion  that  the  creature  is  venomous 
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is    entirelj  erroneouB.     Fine    specimeoB  of  the    Sonth    Boropeiui 
Scheltopodk,  or  Glaas-Snake  (J}phisaurti»  apua,  43f)  are  exhibited. 

The  so-called  Gila  Mooeter  {Htiodenna  txupeetum,  424,  fig-  35)  of  i^ase  19. 
Mexico  and  an  allied  Bpeciea  from  New  Mexico  and  Arizona,  alone 
constitate  a  family  (the  SelodermtUida,  or  Poisonons  Lizards)  charac- 
terised b;  the  presence  of  recurred  fang-like  teeth  looflel;  attached  to 
the  lower  jaw,  which  diacharge  poison  through  open  grooves  secreted 
by  special  glands.   The  dentition  is  plenrodont,  the  tougne  is  cleft  at 

Fig.  85. 


The  OUa  Monster  (Heloderma  stupeelum) ;  J  nat.  size.     (No.  424) 

Uie  tip,  and  the  bony  plates  in  the  skin  are  small,  and  communicate 
the  peculiar  granolar  teztore  to  Che  npper  snrface.  The  Gila 
Monster  is  a  creatnre  of  lethai^ic  and  noctnrnal  habits,  crawling 
abont  in  the  evening  in  search  of  worms,  frogs,  centipedes,  and 
Iguanas'  e^s.  Fr<^  are  paralysed,  if  not  killed,  by  the  bite,  which 
IB  also  dangerous  to  human  beings,  although  rarely  productive  of  death. 
In  captivity  these  Lizards  eagerly  break  eggs  and  lap  up  the  contents. 
During  the  hot  season  they  become  torpid. 

A  very  rare  Bomean  Lizard  {Lanthanonotus  lorttMnsis)  ie  nearly 
allied  to  the  Helod«rmatidct,  from  which  it  is  distinguished  by  the 
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absence  of  grooved  teeth  (and  therefore  probably  of  poison-glands) 
and  of  bony  granules  in  the  skin. 

XJase  19.  The  members  of  the  family  Varanidm  (407-420),  which  include 

the  largest  of  all  Lacertilia,  derive  their  common  name  of  "Monitors," 
or  "Warning  Lizards,"  from  a  confusion  between  "Ouaran,"  the 
Arabic  designation  of  a  Lizard,  and  the  English  word  "  warning." 
Agreeing  with  many  other  members  of  the  sub-order  in  having  the 
teeth  attached  to  the  inner  side  of  the  outer  parapet  of  the  jaws 
(pleurodont  type),  Monitors  are  specially  characterised  by  the  long, 
smooth,  and  forked  tongue,  which  can  be  protruded  and  withdrawn 
in  the  same  manner  as  that  of  Snakes  ;  and  they  are  further  dis- 
tinguished by  the  absence  of  plates  of  bone  in  the  skin  of  the  head 
and  body.  The  group  is  confined  to  the  warmer  parts  of  the  Old 
World  (inclusive  of  Australia),  although  unknown  in  Madagascar. 
All  the  species  are  included  in  the  genus  Varanus^  of  which  the 
largest  living  representative  is  the  Kabara-goyu  (F.  saHvator,  400)  of 
the  Singalese.  This  attains  a  length  of  7  feet,  and,  like  some  of  the 
other  species,  is  partially  aquatic  ;  but  it  was  considerably  exceeded 
in  size  by  a  fossil  Monitor  from  N.  India  which,  in  its  turn,  was  a 
dwarf  to  the  extinct  Giant  Monitor  of  Queensland,  of  which  a 
vertebra  (410)  is  shown  in  the  case.  All  the  Monitors  are  car- 
nivorous, many  of  them  being  in  the  habit  of  feeding  largely  on 
birds'  eggs,  which  they  hold  and  crack  in  their  mouths  while  their 
heads  are  raised. 

It  will  be  noticed  that  the  Monitors  differ  markedly  from  the 
typical  arboreal  Iguanas,  both  in  shape  and  colouring  ;  their  bodies 
being  depressed,  instead  of  compressed,  and  their  colour  usually 
a  mixture  of  black,  brown,  olive,  and  yellow.  The  reason  of  these 
differences  is  that  these  Lizards  are  terrestrial,  and  live  among  bushes, 
grass,  rice,  and  other  covert,  to  which  their  type  of  colouring 
assimilates  them.  By  Europeans  in  India  and  Africa  Monitors  are 
generally  mis-called  Iguanas. 

Case  19.  The  American  Lizards  typified  by  the  Tejus  (family  Teiida)  are 

characterised  by  the  solid  teeth,  which  are  almost  of  the  acrodont 
type,  by  the  long  and  deeply  cleft  tongue,  furnished  with  numerous 
papillas,  and  the  absence  of  bony  plates  or  granules  in  the  skin. 
Occasionally  the  limbs  are  somewhat  reduced.  The  members  of  this 
family  are  arranged  in  nearly  forty  genera,  and  display  great  variety 
of  form  and  habit.  Some  dwell  in  forests  and  are  aboreal,  others 
frequent  hot  and  dry  plains,  while  yet  others  are  limbless,  Blind- 
worm-like  creatures.    The  largest  member  of  the  family  is  the  Great 
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Tejn  {Tapinatnbis  Uguixin,  421))  which  rcaohes  a  yard  in  length. 
Dracana  umamnais  ta  peculiar  in  having  cheek-teeth  of  a  molar- like 
type.    Ameivn  dorsalU  (423)  is  a  smaller  West  Indian  apecies. 

The  AmphisbtenRs  (family  Amphisbtenu/m,  436~437)  are  worm-like  ' 
and  for  the  moat  part  limblcBe  tropical  Lizards  which  take  their  name 
from  their  power  of  progreaaiDg  either  forwards  or  backwards.  They 
are  degraded,  or  perhaps  specialised  types  ;  and  are  characterised  by 
having  the  body  covered  with  soft  skin,  which  forms  numerous  rings 
and  showR  only  vestiges  of  scales.  The  genus  Chirotes  alone  retains 
abort  and  four-clawed  front-limbs.  Abont  a  dozen  generic  types  are 
recf^niaed,  of  whicli  the  typical  Amphishtpna  (436)  contains  the 
greatest  nnmber  of  species.  AmphisbsenaB  lead  an  umlerground 
burrowing  existence,  Uke  worms ;  and  are  often  found  in  ants'  nests 
and  refuse  heaps.  Their  movements  arc  ivorm-like,  the  soft,  ringed 
skin  enabling  them  to  move  with  equal  facility  in  either  direction. 
Unlike  other  limbless  Lizards  and  Snakes,  which  move  in  lateral 
undulations,  Amphisbicims  crawl  in  a  straight  line  with  slight 
vertical  folds  of  the  body.    All  are  Tropical  American. 

The  common  English  Lizard  and  its  allies  are  the  types  of  a  family  < 
{Laterlkia,  44(M46)  chai-acteriaed  as  follows  :  The  teeth  are  pleuro- 
dont,  %.e.  attached  to  the  inner  side  of  the  margin  of  the  jaws  ;  the 
long  tongue  is  forked,  with  either  tubercles  or  folds ;  there  are  bony 
plates  on  the  bend  ;  and  the  temporal  region  of  the  skull  is  roofed 

Fig.  36. 


The  Eyed  Liznrd  (Laar/a  octllata) ;  \  not.  bjzb.     (No.  44tO 

with  hone.     The  family  is  restricted  to  the  Old  World  and  includes 
less  than  a  score  of  genera.    The  moat  familiar  forms  of  the  typical 
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family  are  the  Common  Lizard  {Lacerla  vivipara),  in  nhicli  the 
yoniig  (from  ti  to  12  in  number)  bntst  the  egge  jost  before  or  jnsi 
after  they  are  laid,  the  Sand-Lisard  {L.  ogHiB,  443).  the  Qreen  Lizatd 
{L.  viridk,  442)i  the  Wall-Lizard  {L.  tnuralU,  444)i  and  Uie  beantifnl 
Eyed  Lizard  {L.ocellata,i^i,6g.  86).  All  of  these  are  European,  bnt 
only  the  first  two  occur  in  England.  The  Spanish  Lizard  {Psammo- 
dromw  hinpanicua)  represents  a  genns  distinguished  b;  the  absence 
of  a  semi-lunar  collar  of  enlarged  scales  on  the  front  of  the  neck. 

Yariation  in  the  South  European  Wall-Lizard  {Lacerta  muralis) 
is  illustrated  by  coloured  figures. 

The  family  Qerrhotaunda  (43B,  429)  comprises  a  small  assemblage 
of  African  and  Mali^asy  Lizards  characterised  by  their  pleurodont 
dentition,  the  long  and  sUghtly  cleft  tongue,  which  is  furnished  with 
tubercles,  and  the  presence  of  bony  plates  in  the  skin  of  the  head 
and  body,  roofing  over  the  temporal  r^ion  of  the  skull.  lu  addition 
to  the  typical  Oerrhosauria  (411),  there  are  the  genera  Tetradadylue, 
CdTdylonavruSf  Zonosanrus  (438)>  and  Tracheloptj/chui. 
Fig.  87. 


Stump-tniled  Sfciub  {Trackyiavrut  rugoeut) ;  ^  nat.  siie.  (No.  374>)- 
The  Common  Skink  is  the  type  of  a  lai^e  and  co8mopolit«n  family 
of  Lizards  known  as  Scincida  (466-474),  or  Skinks,  and  presenting 
the  following  characteristics.  The  dentition  is  pleurodont,  i.e.  the  teeth 
are  attached  to  the  inner  side  of  the  margin  of  the  jaws ;  the  tongue 
is  scaly  and  bnt  slightly  notched  ;  and  bony  plates  are  developed  in 
the  skin  of  the  head  and  body.  Skinks  prefer  dry  sandy  ground,  on 
which  they  move  rapidly  and  in  which  they  burrow  ;  the  freqnent 
reduction  or  even  loss  of  the  limbs  being  connected  with  the 
burrowing  habit.     Most  produce  their  yonug  alive  ;  the  usual  hard 
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Fig.  38. 
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^g-Bhell  being  frequently  absent.    About  400  species  are  known, 
which  have  been  grouped  in  nearly  30  genera.    The  family  attains  its 
greatest  development  in  the  Austral- 
asian region. 

One  of  the  most  remarkable  types 
is  the  Stump-tailed  Skink  {Trachy- 
saurus  rvgosus,  474,  fig.  87),  recog- 
nisable by  its  large  and  rough  scales 
and  short  tail.  The  Australasian  Tili' 
qua  (4S7-468)  includes  large  species 
with  stout  button-shaped  teeth.  The 
True  Skinks  have  5-toed  limbs  with 
the  lateral  toes  serrated ;  the  common 
species  {Scinctis  officinalis,  48S),  which 
grows  to  about  8  inches,  has  a  per- 
fectly smooth  skin,  and  wedge-like 
head.  It  was  once  esteemed  a 
sovereign  remedy  for  many  diseases. 
MahtUa  (466)9  with  about  40  species, 
is  remarkable  for  including  one  semi- 
aquatic  form  {M.  mitata).  The  Eyed 
Skink  {Chalddes  ocellatusy  462)  of  the 
Mediterranean  countries,  which  grows 
to  10  inches,  is  a  member  of  a  genus 
in  which  the  lower  eyelid  has  a  trans- 
parent "  window,"  the  scales  are  smooth  and  shiny,  and  the  limbs 
short  or  rudimentary  (fig.  38).  A  series  of  specimens  illustrating 
the  degradation  of  the  limbs  is  shown. 


Hind-legs  of  Skinks,  to  show 
the  gradual  abortion. 

a,  Chdlcides  ocellatua. 
hj  Chalcides  mionecUm. 

c,  Chalcides  tridactylus. 

d,  Lygosoma  lineo-pimctulatnm. 

e,  Chalcides  guentheri. 


Sub-order  III. — Rhiptoglossa. — CHAHiBLEONS. 

Chamseleons  (446-464)  constitute  by  thenjselves  not  only  the  Case  20. 
family  GhamceleontidcR,  but  also  the  sub-order  Rhiptoglossa — a  group 
of  equal  value  with  the  Lacertilia.  From  Lizards  Chamseleons  are 
distinguished  by  the  structure  of  the  tongue,  which  is  club-shaped, 
and  can  be  extended  to  a  length  equal  to  that  of  the  whole  body 
(fig.  39)  ;  and  by  the  form  of  the  head,  which  is  somewhat  helmet- 
shaped.  There  is  no  tympanum,  or  drum,  to  the  ear,  and  no 
tympanic  cavity.  The  long  limbs  are  also  of  a  peculiar  type,  having 
two  of  the  toes  opposed  to  the  other  three,  so  as  to  form  an  effective 
grasping  foot  (fig.  40).    Clavicles,  or  collar-bones,  as  well  as  an 
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inter-clavicle,  ai'e  ftbtsent.  The  long  tall,  which  is  not  of  a  brittle 
and  renewable  type,  Ib  prehensile  and  curled  downwards  when  osed 
as  a  grasping  organ. 

The  skin  is  covered  with  granules  in  place  of  scales ;  and  the 

Fig.  39. 


Head  of  the  Commou  Chameleon  {Vliamalam  ciilgarUj,  with  the 
toDgue  partially  protruded. 

eyes  are  very  lai^e,  with  the  eyelids  united  into  one  fold,  having 
a  minute  central  opening.  Each  eye  can  be  moved  independently ; 
and  the  movements  of  the  limbs  are  slow  and  singgiah.  As  in 
hII  arboreal  Lizards,  the  body  of  the  Chainteleons  is  much  compressed 

Fig.  to. 


Fore-foot  of  a  Chanueleon. 


latei'ally.  Chamfekons  arc  famed  for  the  capacity  of  changing 
colour  according  to  the  nature  of  their  surrounding— a  power  which 
tlicy  share,  however,  with  ceitain  Lizards  such  as  those  of  the  genus 
Calntes.  They  feed  on  flies  aud  other  insects,  which  are  canght 
nt  a  distance  of  several  inches  on  the  sticky  end  of  the  protrosile 
toiigne  (fig.  39).  Most  species  lay  eggs,  bnt  a  few  are  viviparons. 
In  the  majority  the  prevailing  colour  is  brown  or  green,  but  in  the 
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Arabiao  ChamaJeon  calyptratva  (46l)>  of  which  it  specimen  is  exhibited, 
the  body  is  marked  by  vertical  bands  of  blue  and  jellow.  All  the 
species  are  confined  to  the  warmer  parte  of  the  Old  World. 


The  Common  Chamteleon  \Chamaleou  Bulgaria) ;  g  nat.  size.     (Mo.  44A.) 

Order  VII.— ICHTHYOPTBEYGIA  {Extinct). 
(Case  17.) 

The  luhthf  osanrs  were  AVhale-Iike  marine  Reptiles  which  flourished 
from  the  period  of  the  New  Bed  Sandstone,  or  Ttias,  to  that  of  the 
Chalk.  The  limbs  are  modified  into  paddles,  in  which  the  bones 
of  the  digits  exceed  the  normal  number,  and  are  more  or  less 
shortened  and  broadened  so  as  to  form  a  pavement-like  Htructure, 
The  teeth,  which  are  generally  fluted,  are  implanted  in  grooves  in 
the  long  jawa.  A  ring  of  overlapping  bones  is  developed  in  the 
white  (sclerotic)  of  the  eye.  The  bodies,  or  centra,  of  the  vertebrre 
are  short,  doubly-capped,  and  separate  from  the  neural  arches. 

The  Triaasic  Merriamta  and  Maosawjis  were  comparatively  small 
Reptiles,  in  which  the  ribs  of  the  tmnk  are  single-headed,  the  radius 
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and  nlna  of  the  front-paddle  (like  the  tibia  and  fibala  in  the  hind- 
limb)  are  elongated  and  separated  hj  a  wide  cleft,  while  the  other 
bones  of  the  paddles  are  also  Bomewhat  elongated,  often  notched  od 


one  or  both  borders,  and  arranged  in  three  rows.  In  Ichthyosaurus 
(S47>  34t)i  on  the  other  hand,  the  radina  and  ulna  are  truiBTeiBel; 
expanded  and  in  apposition,  while  the  other  bones  of  the  paddle  are 
also  very  short  and  broad,  and  the  ribs  are  two-headed.  In  ceitaia 
species,  the  paddle-bones  are  arranged  in  three  longitudinal  rows. 
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with  notches  on  the  outer  border  of  those  of  the  front  row  ;  but 
in  another  group  there  are  five  or  more  longitudinal  rows  of  these 
bones,  which  are  generally  without  marginal  notches.  In  Ophthdlmo' 
saums  (361)9  of  the  Eimmeridge  Clay,  a  third  bone  (the  pisiform) 
articulates  with  the  humerus,  an  analogous  condition  obtaining  in 
the  hind-limb.  Both  in  Ophthcdmosaurua  and  the  allied  American 
Baptanodan  the  teeth  were  rudimentary. 

Order  VIII.— CHELONIA. 

Tortoises  and  Tuutlbs. 

(Oases  6  to  10.) 

Tortoises,  Terrapins,  and  Turtles,  which  collectively  ooDstitutc 
this  order,  are  distinguished  from  all  other  Beptiles  by  the  toothless 
horn-covered  jaws,  and  the  enclosure  of  the  body  in  a  bony  shell, 
which  may  or  may  not  be  covered  with  horny  shields.  The  sheU, 
which  consists  of  an  upper  half,  or  carapace,  and  a  lower  portion, 
or  plastron,  is  supported  by  the  spines  of  the  vertebras  and  the  ribs  ; 
and  consequently  Ohelonians  present  the  unique  peculiarity  that  the 
shoulder  and  pelvic  girdles  are  situated  within  the  ribs.  The  limbs, 
which  are  five-toed,  may  be  adapted  for  walking  (Tortoises)  or 
modified  into  paddles  (Turtles).  Each  rib  articulates  with  the 
vertebrsd  by  a  single  head,  and  the  quadrate-bone  is  firmly  united 
to  the  skull.    This  order  dates  from  the  Triassic  epoch. 

Ohelonians  are  arranged  in  two  main  divisions :  the  Athecse  and  the 
Thecophora.  In  the  former  group,  now  represented  by  the  Leathery 
Turtle,  or  Luth,  the  vertebrsa  and  ribs  are  free  from  the  carapace 
(fig.  45),  which  is  composed  of  small  polygonal  plates  like  mosaic,  and 
covered  with  homy  skin.  In  the  second  group,  the  vertebrsB  and  ribs 
are  fused  with  the  carapace  (fig.  44),  which  is  composed  of  a  number 
of  bony  plates  of  variable  size,  the  names  and  relations  of  which  are 
shown  in  case  6.  In  this  group,  as  shown  in  the  figure  on  page  52, 
the  number  and  size  of  the  horny  shields  do  not  accord  with  those  of 
the  underlying  bones. 

The  Thecophora  are  subdivided  into  the  following  three  groups  : 

1.  Obyptodiba,  or  those  in  which  the  head  is  retracted  in  a 

vertical  plane  by  an  S-like  flexure  of  the  neck  (fig.  55),  and 
the  pelvis  is  not  attached  to  the  plastron. 

2.  Plsubodiba,  or  those  in  which  the  head  is  retracted  in  a 

horizontal  plane  by  a  lateral  fiexure  of  the  neck  (fig.  56),  and 
some  of  the  bones  of  the  pelvis  are  welded  to  the  plastron. 
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8.  Teionyohoidka,  or  those  with  very  flat  oval  or  almost  round 
shells,  covered  with  soft  leathery  skin,  and  broadlj  webbed 
lunbs,  of  which  only  the  three  middle  toes  are  clawed. 

The  following  table  shows  the  chief  sub-divisions  of  the  group  : 


Order 

I.  Section  Atheo^e. 
Family  SphargidcR,  or 

Dermochelydid^. 

II.  Section  Thecophora. 

i.  Sab-order  Cryptodira. 
Family  Chelydridm, 
.,       Dermatemydid^, 
.,       (Jinostemidm. 
,,       Platysternidce, 
.,       Tesindinidie, 
(■helonidce. 


>» 


CHELONIA. 

ii.  Sub-order  Plburodira. 

Familv  Pdomedusidcp. 

„      Chelydida. 

GarettochelydidcB. 
PlesiochelydidctA  Ex- 
„     Mwlaniidm.         jtinet. 

I  iii.  Sub-order  Amphk^helydia. 
I        Family  Fleurosternid^ 

(extinct). 

I  

iv.  Sab-order  Trionychoidea. 
'        Family  Trionyckidce. 

Fig.  43. 


sc 


Upper  (A)  and  Lower  (B)  SheUs  of  the  Green  Turtle  (OieUme  mydaa),  to  show 

arrangement  of  the  homy  plates. 


n.  Nuchal, 
r.  Vertebral. 
c.  Costal, 
m.  Marginal. 


K.  Snpracaudal. 
im.  Inframar^inal. 
ig.  Intergular. 


q.  Qnlar. 
A.  Humeral. 
p.  Pectoral. 


a.  Abdominal. 
/.  Femoral. 
a%.  Anal. 


SkbEiETOH   of  Qbkkn   Tdbtlb    {Chelone  mydaa). 

To  Hhow  union  at  abell  with  riba.     (No.  132.) 

(Fcom  ipeaimenB  in  the  MusBiim.) 


LEATHERY  TURTLES. 


Section  ATHECiB. 
TiKATHEEY   TUBTLES. 


The   only  living  rcprL-sentative  of  thia  group  is  the  Luth  or  Tnble- 
I.cathery  Turtle  {Dei-mnchelys  coriacm,  ||0,  fig.  4I!)>  the  largest  of  '"^' 


Lutb.  or  Leathery  Turtle  [DermocJitlj/s  coriacea) ;  youQg  Bpecimeui ;  lonet 
and  upper  view.     (No.  180-) 

eiiBLJDg  Chelonitins,  which  Bonietimes  meaeiires  as  mach  as  six  and  a 
half  feet  from  the  mnzzk  to  the  hind  border  of  the  carapace,  the 
length  of  the  shell  being  about  four  feet.  Such  a  specimen  would 
weigh  about  half  a  ton.  In  common  with  a  number  of  allied  extinct 
Turtles,  mostly  referable  to  the  family  Spltargidtt,  or  DermochelydidcK, 
the  Lath  is  characterised  by  the  vertebrro  and  ribs  being  free  from 
the  carapace,  which  is  composed  of  small  polygonal  platea  of  bone, 
covered  with  a  continuous  leathery  skin.  The  limbs  are  in  the  form 
of  paddles,  and  the  neck  cannot  be  withdrawn  into  the  shell ;  there 
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Upper  mnd  Lower  viewB  of  Skull  ol  Lutli,  or  Leathery  Turtle  (Dermoefe'l" 
coriacea),  showiog  the  absence  of  a  Beoondftr;  Qoor  to  the  paJate  and  tha 
consequent  forward  position  of  the  poeterior  nostrils. 

is  no  plastron.  The  Lnth  is  met  with  in  all  tropical  seas,  thoDgh 
it  is  everywhere  rare  ;  specimenB  are  oocasionallj  carried  bj  the 
'iulf  Stream  as  far  north  as  EnglaDd.  la  apring  these  TDttln 
resort  to  the  Bahamas,  Tortngas,  and  the  coast  of  Brsiil,  to  te; 
their  eggs  on  sandy  shores.  Tliey  are  exclusively  carnivoroa, 
feeding  chiefly  upon  mollusks,  crustaceans  and  fishes.  The  fledi 
is  nnwholeaome.  This  species  is  represented  in  the  gallery  by  the 
cast  of  a  fine  specimen  (IBO)  caught  on  the  coast  of  Trevandnim, 
Travancore,  India,  and  presented  by  the  director  of  the  Trevaadnun 
Museum,  and  also  by  the  skeleton  shown  in  fig.  45.  Eemains  of  > 
much  lat^r  extinct  species  {Eosphargit  gigai)  occur  in  the  London 
clay. 

The  accompanying  illustrations  (figs.  47  and  48)  are  inteodsl 
to  show  the  remarkable  difference  of  the  bony  palate  of  the  Lnth 
from  that  of  ordinary  Turtles. 
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Upper  and  Loirer  views  of  Skull  ol  Hawksbill  Turtle  (CheUnu  imbricata), 
■howing  the  presenoe  of  a  leooDdaij  flooc  to  the  palate  and  the  ooiiM- 
qnent  liackward  position  of  the  posterior  noatrile. 


Section  THBCOPHORA. 
SDb-order  I. — Cktptodiba  (S-Decked  TortoiseB). 

The  Oiyptodira,  or  S-necked  Tortoises,  which  constitute  the 
majority  of  living  Chelonia,  are  characterised,  as  alreadj  mentioned, 
bj  the  head  being  drawn  in  hj  an  S-like  bending  of  the  neck  in 
a  vertical  plane  so  that  the  head  occupies  the  centre  of  the  front  of 
the  shell  (fig.  55).  Unlike  the  Plenrodira,  in  which  the  bones  of  the 
pelvis  are  welded  to  the  upper  and  lower  shells,  their  bones  are  free. 
Specimens  are  exhibited  in  case  9  to  ilinstmt«  the  essential  differences 
between  the  Crjplodira  and  Plenrodira. 

Of  the  three  living  representatives  of  the  funillj  GhelydridafJ^Ti),  i 
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Pig.  49. 


Skeleton  of  a  Land  Tortoise,  ia  »  vertical  section  tliroogh  the  carapace, 
showing  the  mode  of  retracting  the  neck  in  »  vertical  plane, 

c,  neck ;  v.  dorsal  vertebre ;  ',  tul ;  r,  costal  plates  ol  oacftpaoe ;  pi,  plaatron ; 
s,  sbooldec-boucs ;  p,  peWis. 

or  Snappers,  two  are  from  Korth  America,  while  the  third  is  from 
Ecuador  j  fossil  species  occur  in  the  Tertiary  rocks  of  Europe.  The 
nuchal  bone  of  the  carapace  has  rib-like  processes  underlying  the 
coBtals.  The  large  head  (which  is  furnished  with  a  beak)  and  neck 
cannot  be  withdrawn  into  the  shell ;  and  the  temporal  region  of  the 
skull  Ja  partially  roofed.  The  long  tail  has  the  articular  surfaces  of 
most  of  the  vertebra;  cupped  behind,  Infnunai^inal  homy  shields 
separate  the  marginals  of  the  carapace  from  the  abdominals  of  thf 
plastron,  which  is  cruciform  and  united  to  the  carapace  by  a  narrow- 
bridge.  Tenimiock's  Snapper  {M<KrocUmmy$  lemmineki,  76,  fig.  50) 
has  a  ridged,  while  the  two  species  of  Chflt/dra  (78  and  77)  have  a 
smooth  shell. 

Snapping  Turtles  live  in  deep  pools  or  sli^^gish  streams,  keeping 
mostly  to  the  bottom,  although  rising  from  time  to  time  to  breathe, 
and  occasionally  landing.  They  are  carnivorous,  feeding  oa  fish 
and  waterfowl,  and  inflict  dangerous  bites. 

TheTortoiseaof  the  small  Central  American  family  Dsrmatemydiiiir 
(73  and  74),  for  which  there  ia  no  collective  English  name,  resemble 
the  Chelydrida  in  that  the  nuchal  plate  of  the  carapace  gives  off  a  pair 
of  rib-like  processes  underlying  the  costals ;  and  also  by  the  pectoral 
shields  of  the  plastron  being  separated  from  the  marginals  bv  a 
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i<eriee  of  inframarginala.  The;  differ  by  the  open  temporal  region 
of  the  sknll,  as  well  as  by  the  Bmall  size  or  ubsencc  of  the  gular 
shields,  and  the  short  tail.  Some  of  the  hinder  costal  plates  overlap 
the  neurals  so  as  to  meet  in  the  middle  line.  In  Dermalpmi/a  (74)  the 
lai^e  plastron,  which  is  lirmlf  joined  to  the  carapace,  carries  at  lea^ 
eleven  shields,  and  there  are  four  infraniargiuals.  In  Stauroty- 
V*  (73)  ^^  plastron  is  cnicifonn,  with  the  front  flap  movable,  and 

Pig.  50, 


Temmtnek'H  Snapper,  or  AUigator-Terr&pin  (iliieirTlfiiiiiDis  /™iniiticW) ; 
in»t.«M.     (No.  75.) 

seven   or  more  shieldB;   the  number  of  inframat^inaU  being  two. 
Nothing  is  known  of  the  habits  of  either  group. 

The  Mud-Terrapins  (family  CinostemUice,  6I~72)  resemble  the 
Ghelydrida  and  Dermaigmt/didx  in  the  presence  of  rib-like  jirocesses 
to  the  nnchal  bone  of  the  carapace,  but  dilTer  from  these  and  all  other 
Ohelonia  in  the  absence  of  an  entoplastral  bone  to  the  plastron,  which 
thus  has  eight,  in  place  of  the  nsual  nine,  bones.  The  neck  can 
be  completely  retrad^  within  the  shell,  the  tcmponil  region  of  the 
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skull  18  comi^etely  open,  and  the  tail  is  short,  with  the  bodies  of  the 
vertebrsB  capped  in  front.  Some  of  the  neand  plates  of  the  carapace 
are  hidden  by  the  oostals  meeting  in  the  middle  line.  Inframarginal 
shields  are  present,  bnt  do  not  oomjdetely  cnt  off  the  marginals  from 
the  abdominals.  In  some  species,  the  plastron  has  two  transrerae 
hinges,  so  that  the  shell  can  be  oompletelj  clooed. 

The  Bnrmese  Casked  Terrapin  {PUtiystemtan  nugac^phalumj  St)* 
representing  the  family  PUUystermdx^  diffras  from  the  three  pre- 
ceding families  by  the  absence  of  rib-hke  processes  to  the  nnchal  bone 
of  the  carapace.  In  this  respect  it  agrees  with  the  Testudmida^  from 
which  it  is  distinguished  by  the  presence  of  inframarginal  shields 
between  the  marginal  and  the  abdominal  shields  of  the  plastron.  The 
head  is  very  large,  and  the  temporal  r^on  of  the  sknll  comidetely 
roofed  over  by  bone,  in  a  manner  unknown  in  any  other  Terra]iin. 
The  tail  is  long,  with  the  articular  ends  of  most  of  the  vertelvas 
cupped  behind.  Except  that  it  is  aquatic,  nothing  is  known  of  the 
habits  of  this  rare  and  curious  Terrapin. 

In  the  more  typical  Tortoises  and  Terrapins,  constituting  the  large 
family  Testtulinidct  (TI-ITS)*  the  nuchal  bone  of  the  carapace  ladks 
rib-like  processes ;  and,  owing  to  the  absence  of  inframarginals, 
the  abdominal  shields  of  the  large  plastron  abut  on  the  marginals. 
The  head,  limbs,  and  tail  can  be  drawn  within  the  shell ;  the 
temporal  region  of  the  skull  is  open,  and  the  articular  ends  of  the 
vertebrae  of  the  short  taQ  are  cupped  in  front.  From  the  terrestrial 
herbivorous  Tortoises  to  tihs^jflHatM^^^^^rous^Batagurs  there 
is  a  transition  through  the^errapms.  xB^oSBct  have  the  shell 
vaulted  and  layjyphoiiwil  eggs ;  while  in  all  the  aquatic  forms  the 
shell  IS  depressed,  the  feet  Are  webbed  and  have  longer  claws,  and 
the  eggs  are  mmL  §tMM^^J^  S^^S^C^  SM^Aef 


The  Hinged  T*toises  {Gihyxis,  141,  142)  of  Tropical  Africa  are 
unique  in  having  the  hinder  part  of  the  carapace  movable,  the  hinge 
passing  between  the  7th  and  8th  marginal  and  the  4th  and  5th  costal 
plates.  There  is  no  hinge  in  the  pladtrou.  In  some  species  the  margins 
of  the  carapace  are  smooth,  but  in  others  they^are  serrated  and  turned 
up.  Of  the  latter  type  is  Ginyons  erosa  (142)»  a  species  further  remark- 
able for  the  absence  of  a  nuchal  shield  to  the  carapace,  and  the  prolon- 
gation of  the  front  of  the  plastron,  which  forms  a  fork,  covered  by  the 
intergular  shields.  This  species  lives  on  vegetable  substances,  and  is 
said  to  be  partly  aquatic,  but  G.  belliana  (141)  is  believed  to  be  entirely 
terrestrial.  The  Spider-Tortoise  {Pyxis  arachnoidss,  143)  of  Mada- 
gascar is  a  purely  terrestrial  species,  without  any  joint  in  the 
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carapace,  bat  with  a  binge  in  the  plastron.     It  does  not  exceed  four  ■*' 

inches  in  length.  ; 

The  typical  Land  Tortoiaes   inclnded   in  the  genera   Testudo  CaseT.     , 
(147-171)  and    Homopus  (I44>   t46)  are  characterised  b;  their 
vaulted  shellB,  in  which  the  plastron  is  normally  without  a  binge  ."^ 

and  finnly  united  by  a  strong  bridge  to  the  carapace.     The  feet,  '     ' 

of  which  the  hind-pair  are  clnb-sbaped,  are  not  webbed,  and  have 
not  more  than  two  joints  to  each  toe.      On   the  front  of  the 
fore-limbe  the  skin  carries  stont  homy  shields,  sometimes   under-        *         .< 
lain  by  bony  nodules,  and  large  shields  cover  the  head.     The  tail  ^ 

is  short.     TJsnally  the  nenral  bones  of  the  carapace  are  alternately 
qnadiangnlar  and  octagonal,  but  they  may  be  hexi^onal,  with  the  ^  ^ 

shorter  lateral  surfaces  posterior ;   the  costals  are  alternately  wide  i,      - 

and  narrow  at  the  ends.    Generally  the  supracandal  shield  is  sii^le. 
Tortoises  of  the  genus  Tealudo  range  thronghont  the  warmer  parts  -  -  -. 

of  the  world  except  Australasia  and  some  of  the  Malay  Islands. 

The  majority  of  eusting  Land  Tortoises  are  of  small  or  medium    .  ■ 

size,  bat  a  number  of  island  species  attained  much  larger  dimensions.  .^  <  Z 

Within  historic  times  the  distribation  of  species  of  Testudo  large  Ca«e7an<f '. 
enough  to  be  called  gigantic  has  been  restricted  to  two  areas.     These  ^^J^f"  ' 
are  the  Galapagos  (Tortoise)  Islands,  on  the  Equator  off  the  west  caaes. 
coast  of  Soutii  America,  and  certain  islands  on  the  western  side  of 

Fig.  ei. 


The  Abingdon  Island  Saddla-bitcked  Toitoise  (Testudo  abingdoni),  remarkable 

tor  the  tbinneEs  of  its  shell,  from  the  Galapagoa  group.     (No.  1530 

From  a  epecimen  in  the  Museum. 

the  Indian  Ocean,  inclnding  the  Mascarenhas  (Reunion,  Manritins, 
and    Rodriguez),  the    Aldabra   group,    the    Amirantes,    and    the 
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SejcheUee.  From  Madagascar  tbey  disappeared  at  an  earlier  date  ; 
earlier  still  Giant  Tortoises  inhabited  most  of  the  continents. 
Formerly  the  Tortoises  swarmed  on  the  above-named  islands  in 
the  Indian  Ocean ;  bnt  they  were  carried  off  bj  the  ship-load  for 
food,  and  some  of  the  species  are  only  known  by  specimens  which 
had  been  transported  from  their  native  homes.  These  Tortoises  are 
vegetable-feeders,  and  in  the  Galapagos  subsist  chiefly  upon  sncca- 
lent  cactnses,  leaves,  and  berries.  At  certain  times  of  the  year  they 
collect  at  particular  pools  and  springs,  to  which  they  travel  long 
distances,  forming  regular,  well-trodden  paths.  They  ascend  the 
y  volcanic  cones  to  a  height  of  4000  feet.  These  Tortoises  live  to  a 
^  jf  great  age.  For  instance  Marion's  Tortoise  {Testudo  aumeiref)^  living 
in  1902  at  Port  Louis,  Mauritius,  was  brought  to  that  island  in  1766 
from  the  Seychelles,  of  which  it  is  a  native ;  at  the  time  of  transport 
it  was  probably  a  century  old.  The  North  Aldabra  Tortoise 
{T,  giganiea^  148)  survives  only  in  the  Seychelles,  but  the  South 
Aldabra  species  (7*.  dauditUj  1S2)  is  stOl  found  in  its  native  ishnd. 
Specimens  of  the  former  weigh  between  850  lbs.  and  400  lbs. 
In  some  of  the  species,  as  in  T.  ephippium  (I4S)  and  7*.  abingdoni 
(I63»  fig*  51)  of  the  Galapagos,  and  the  extinct  T,  vosmari  of 
Rodriguez,  the  bony  shell  is  -extremely  thin,  being  reduced  to 
detached  plates  in  the  two  former. 

The  largest  specimen  exhibited  is  that  of  the  North  Aldabra 
T.  gigarUea  (148)  ;  the  sheU  of  an  extinct  species  from  Madagascar 
{T.  grandidieri^  1B4)  is  shown  alongside. 

The  two  North  American  species  of  Box-Tortoise  (jOistudOj  1|§- 
140)  take  their  name  from  the  circumstance  that  the  plastron  (which 
is  attached  to  the  carapace  by  ligament)  is  divided  by  a  transverse 
hinge  into  two  movable  lobes  in  such  a  manner  that,  when  the  head, 
limbs,  and  tail  are  withdrawn,  the  shell  can  be  completely  closed. 
The  carapace  is  vaulted,  the  toes  are  almost  completely  free,  and  the 
tail  is  short. 

Box-Tortoises  are  really  Terrapins  which  have  taken  to  a  life  on 
land,  and  to  this  they  are  so  thoroughly  adapted,  that  they  are 
drowned  if  thrown  into  water.  The  shape  of  the  head,  the 
vaulting  of  the  shell  (which  is  black  and  yellow  or  orange-brown 
in  colour),  and  the  short  front-toes  are  adaptations  to  terrestrial 
life.  On  the  other  hand,  the  loDg  hind-toes  and  broad  feet,  the 
smooth  covering  of  the  head,  the  mainly  carnivorous  habit,  and  the 
oval  eggs  proclaim  descent  from  aquatic  forms.  The  Oarolina 
species  varies  greatly  in  colour,  the  eyes  being  red  in  the  males 
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and  brown  in  the  females.     Box-Tortoifles  nre  kept  as  peta  in 
the  United  States,  and  attain  a  great  age. 

The  Pond-ToTtoises  {Ena/s,  |DI,  110)  are  the  typical  and  least  Cwee. 
specialiaed  members  of  a  lai^.nnmber  of,  for  the  most  part  aquatic, 
genera,  which  diverge  in  one  direction  into  the  thoronghly  aquatic 
Batagnre  and  to  the  other  into  the  land  Tortoises.  They  tutve  more 
or  lese  depressed  shells  and  generally  webbed  feet ;  and  the  majority 
are  camivorons.    The  distinctions  between  the  different  genera  are 

Pig.  52. 


The  Painted  Tempm  {Chryiemyi  picta) ;  i  nat.  Bize.     (No.  gQ.) 

chiefly  based  on  the  form  and  relations  of  the  bones  of  the  shell,  the 
Btmctore  of  the  slmll,  etc.,  so  that  they  are  not  apparent  estomally. 
The  Pond-Tortoises,  of  which  there  is  one  European  and  one 
North  American  species,  are  thorongbly  aquatic,  and  feed  on  small 
fishes,  worms,  etc. ;  during  winter  they  bnry  themselves  in  tbe  mud. 
Nearly  allied  is  CUmmyt  (IH-UB),  one  European  species  (C.  leprosa, 
1 1B)  of  which  is  characterised  by  Its  offensive  smell  and  the  growth  of 
a  fungus  on  the  shell.  The  well-known  salt-water  Edible  Terrapin 
{^MaltKocUmmyt  terrapin,  Sl),  of  the  United  States,  belongs  to  a 
kindred  genus  distinguished  by  the  breadth  of  the  palatal  surface  of 
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the  upper  jaw.  The  Painted  Terrapin  {Ghrysemys  picta,  B69  fig.  52) 
typifies  another  North  American  genus,  most  of  the  members  of  which 
are  distinguished  bj  their  bright  colouring  and  the  elaborate  patterns 
on  the  shell  especially  when  young.  Ocadia  (101)  is  now  exclusively 
Chinese,  although  fossil  species  occur  in  the  Tertiary  rocks  of  Europe. 
BeUia  (102,  103)  and  Damonia  (10^103)  are  Indian,  the  former 
easily  recognised  by  the  balloon-shaped  vertical  shields  of  the  cara- 
pace. Another  Indian  genus  is  Oeoemyda  (127-100)9  the  members 
of  which  are  to  a  great  extent  terrestrial,  and  thus  indicate  a  transi- 
tion towards  those  species  of  land  Tortoises,  like  Testvdo  emys  (172)i 
in  which  the  shell  is  flatter  than  usual, 
^ase  6.  A  group  of  aquatic  Oriental  Tortoises,  for  the  most  part  of  large 

size,  are  (from  the  Indian  name  of  the  typical  species)  collectively 
designated  Batagurs.    They  include  the  genera  Kachuga  (06-00)9 

Fig.  58. 


Carapace  of  the  Thurgi  Batagor  [Hardella  thurgi),  with  the  horny  shields 
removed ;  much  reduced  in  size.  The  wavy  lines  show  the  divisions  (or 
sutures)  between  the  bones;  the  firm  lines  indicate  those  between  the 
overlying  homy  shields,  c.  1-8,  costal  bones ;  m.  1-11,  marginal  bones ; 
n.  1-8,  neural  bones ;  nu.  nuchal  bone ;  py,  pygal  bone ;  spy,  1,  2,  supra- 
pygal  bones.  (No.  1310  Note  that  the  homy  plates  do  not  correspond 
with  the  bony  ones. 
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Callagur  (|4),  Batagur  (71),  Harddla  (131,  flg.  53),  Brookia  (|00), 
and  Liemys  (93),  of  which  the  two  latter  aie  confined  to  Borneo. 
They^  are  characterised  \}j  the  strength  of  the  buttresses  couaecbing 
the  apper  with  the  lover  shell,  which  project  as  vertical  partitions  into 
the  shell.  In  Kachuga  the  4th  vertebral  shield  is  so  elongated  as  to 
cover  4  or  5  of  the  snbjaceut  nenral  bones ;  and  in  the  small  K.  tectum 
the  middle  line  of  the  vaulted  shell  forms  a  ridge  terminating  in  a 
protuberance  on  the  Srd  vertebral.  Of  the  other  three  Indian  genera, 
Batagur  is  distinguished  hj  having  two  ridges  on  the  palate  (in  place 
of  one),  and  only  fonr  claws  in  the  fore-limb.  Kachuga  tectum  (91) 
is  one  of  the  commonest  Tortoises  in  the  djkea  about  Calcutta. 

The  true  Turtles,  family  Chehnidte,  have  paddle-like  limbe,  and  a  Case  8. 

Fig.  64. 


Yoimg  Hawksbill  Turtles  {Chelme  imfrrieota) ;  j  nut.  siie,     (No.  18).) 

flattened  heart-shaped  carapace,  composed  of  comparatively  few  bones, 
firmly  welded  to  the  ribs  and  vertebne,  and  covered  with  homy  shields. 
The  short  neck  cannot  be  completely  drawn  into  the  shell,  and  the 
temporal  region  of  the  skull  is  roofed  with  bone  (fig.  48).   There  is  no 
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rib-like  prooesB  to  the  nuchal  plate  of  the  carapace  ;  the  entoplastron 
of  the  lower  shell  (as  in  the  Chdydrida)  is  dagger-shaped.  Each 
flipper  has  one  or  two  claws.  The  existing  members  of  the  family 
are  marine,  but  the  females  come  ashore  on  sandy  coasts  to  lay  their 
spherical  eggs.  In  the  edible  Oreen  Turtle  (Ghelons  mydasy  lt2)  the 
.  homy  shields,  of  which  there  are  four  costal  pairs,  do  not  overlap, 
.  and  there  are  vacnities  between  the  costal  and  mai^inal  bones  of  the 
/  carapace.  The  Hawksbill  (jO.  imbrieata,  1 81,  fig.  5|^,  the  chief  aooroe 
of  commercial  ^*  tortoise-shell,*'  is  distinguished  by  the  circumstance 
that,  except  in  old  age,  the  shields  of  the  carapace  overlap  like  slates 
on  a  roof.  The  Loggerhead  {Thalassochelys  caretta^  179),  the  largest  of 
all,  differs  from  the  others  by  having  at  least  five  pairs  of  costal  homy 
shields  on  the  carapace,  as  well  as  by  the  obliteration  of  vaoiities  in 
the  latter  when  adult.  Of  extinct  forms,  the  Eocene  and  Oretaceous 
Lytoloma  has  the  secondary  bony  floor  of  the  palate  prolonged  back- 
wards so  as  to  cause  the  posterior  nostrils  to  open  near  the  occiput ; 
the  symphysis  of  the  lower  jaw  being  also  extended  backwards. 
Allopleurum  hofmannij  a  gigantic  species  of  the  Upper  Cretaceous,  is 
allied  to  Chelone  in  the  stracture  of  the  shell ;  specimens  are  exhibited 
in  the  Geological  Department. 

Conmiercial  tortoise-shell  of  the  best  quality  is  yielded  only  by 
the  Hawksbill ;  specimens  are  exhibited  to  show  this  product  in  its 
raw  state  and  when  polished. 

Sub-order  II. — PLEUEonnu.  (Side-necked  Tortoises). 

The  chief  distinctive  characteristics  of  this  group,  which  is 
confined  at  the  present  time  to  the  southern  hemisphere,  are  given 
above  on  page  41.  The  most  easily  seen  of  these  is  the  maimer  in 
which  the  head  is  withdrawn  into  the  shell  by  a  lateral  movement  of 
the  neck,  as  shown  in  fig.  56. 
Case  9.  The  family  Pdomedimdot  is  typified  by  the  African  and  Halagaqr 

genus  Pelomedusa  (210),  but  also  includes  the  Great  Arrau  Tortoise, 
or  "  Turtle,''  Fodocnemis  esppansa  (204)*  of  the  Amasons.  In  all  the 
members  of  this  group  the  neck  is  completely  retractile  within  the 
shell,  and  the  plastron  has  eleven  bones,  in  consequence  of  the  presence 
of  a  pair  of  mesoplastral  elements  (fig.  57),  which,  however,  meet  In 
the  middle  line  only  in  Stemothctrus  (212).  Fodocnemis  differs  from 
Fdomedusa  by  the  roofing-over  of  the  temporal  region  of  the  sknlL 
The  female  of  the  Great  Arrau  Tortoise  is  much  larger  than  the 
male.   To  the  natives  of  Amazonia  this  species  is  of  great  commercial 
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importance,  on  accoont  of  the  food-snpply  afforded  by  its  flesh  and 
eggs.  Most  of  the  eggs  are  converted  into  oil,  which  is  nsed  either 
for  food  or  for  burning.  •  The  MiMhelled  eggs  are  laid  in  holes  dug 

Fig.  67. 


Bight  1uJy66  of  Upper  {A)  and  Lower  Shells  {B)  of  an  extinot  Egyptian  Side- 

neoked  Tortoise  {Stereogenya  cromeri)  to  show  presence  of  a  mesoplastral 

hone  {Ms.p.). 
ig.  intergnlar ;  g,  gnlar ;  n.  humeral ;  pect,  pectoral  shields ;  nu,  nuchal;  y.'-v.* 

▼ertehral ;  Pyg.  pygal ;  Hy.p,  hyoplastral ;  Hyp.p,  hypoplastral ;  Ent,  ento- 

plastral  bones. 

by  the  females  in  the  sand.  The  adults,  which  are  mainly  aquatic, 
subsist  chiefly  on  fruits  falling  from  the  overhanging  trees  into  the 
water. 

The  Matamatas,  as  the  members  of  the  family  Chelydida  may  be  Case  8. 
collectively  called  (although  that  name  properly  belongs  only  to  the 
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typical  Sonth  American  species),  differ  from  bbe  PeUttnedusida  by  the 
circnmBtance  that  the  neck  cannot  be  completely  withdrawn  into  the 
shell,  and  likewise  by  the  absence  of  a  mesoplastral  element  in  the 
plaBtron,  which  thus  inclades  only  nine  bones.  A  uachal  shield,  which 
is  inrariablj  wanting  in  the  Pelomedu*ida,  may  be  present  on  the 
carapace  in  this  family.  The  true  Matamata  {OMys  fimbriala,  IM, 
fig.  58)  is  a  very  remarkable  creatnre,  camivoroos  in  habit,  and  paeeing 
ita  time  at  the  bottom  of  the  Brazilian  rivers.  The  ehell  is  raised  into 
several  knob-like  prominences,  and  the  skin  of  the  neck  and  the 
sides  of  the  head  are  developed  into  a  nnmber  of  mose-like  processes, 
which  probably  serve  to  attract  fishes  within  reach.  On  these  fishes 
and  other  vertebrates  the  Matamata  feeds  ;  owing  to  the  weakness  of 
the  creature's  jaws,  it  is  probable  that  they  are  swallowed  whole. 

Fig.  58. 


The  UaUunaU  Tortoise  (Chelyt  fimhnah>)  ;  rednc«d.     (No.  1(5.) 

Hydromedma  (202),  Platemys  (200),  Rhinemys  (195),  and  Hydnapit 
CII2)  are  also  South  American,  but  the  other  kinds  are  Australasian. 
The  extinct  Horned  Tortoises  forming  the  family  Miolaniida. 
(I9S>  IM)  are  gigantic,  and  apparently  Pleorodiran,  species,  charac- 
terised by  the  presence  of  large  fiangea  and  prominences  on  the  skull, 
one  pair  of  which  resembles  horns  in  form  and  position.  The  tail  is 
also  invested  in  a  bony  armour  recalling  that  of  the  Armadillos  among 
Mammals.  The  geographical  distribution  of  the  family  is  very  remark- 
able, species  of  the  typical  and  only  genoB  occurring  in  Australia  and 
Lord  Howe  Island  on  the  one  hand,  and  in  Patf^onia  on  the  other. 


Sub-order  III.— AMPHiCHELTDfA  (exlinet). 

Family  Plmuroeternida. 

The  extinct  Oolitic  TortoiseB  of  this  family,  like  Plevrottermm 
lulloeki  (203),  resemble  the  living  Slernolharvt  among  the  Prf««- 
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duaida  in  having  mesoplasbral  bones  (fig.  57)  which  extend  oom- 
pletely  acroas  the  lower  shell  to  meet  in  the  middle  line.  They  differ 
from  living  Plenrodira  in  that  vhen  the  pnbic  bones  of  the  pelvia 
articulate  with  the  xiphjptastral  elements  of  the  plastron,  the  anion 
is  not  hj  sntnre  or  anchylosis ;  hence  they  are  assigned  to  a  distinct 
gronp,  the  Amphichelydia. 

Sab-order  IV. — Tbiontchoidea  (Soft  Tortoises). 
The  Soft  River  Tortoises,  or  Mnd-Tnrtles  (family  TrionycMda,  Case  lO. 
fig-  59)i  which  retract  the  head  and  neck  in  a  vertical  plane  with  an 

Pig.  59. 


UftJUurham 
Soft  Tortoises  (Trionyx  ferox).     (No.  228) 


S-like  fiexare,  after  the  manner  of  the  Cryptodira,  constitute  a  group 
of  eqnal  rank  with  the  latter.    They  are  characterised  by  the  flatoess 
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of  the  oval  or  nearly  ronnd  ahell,  which  is  sculptured  eztemallj,  and 
covered  with  leathery  skin  instead  of  homy  shields.  The  toes  are 
extensively  connected  by  webs,  but  only  the  three  inner  ones  on 
each  foot  are  clawed.  In  the  plastron  the  entoplastral  is  chevroD- 
shaped.  Soft  Tortoises  are  camiyorons,  and  widely  distoibated; 
they  date  from  the  Cretaceons  epodi. 

Most  of  the  species  belong  to  the  typical  genns  Trionyx  (222-2ll)» 
nearly  allied  to  which  are  the  Oriented  genera  Chiira  (£M)  And  Pel(h 
chelt/8  (221)9  ^6  former  distingmshed  by  the  elongated  skoll  and 
forward  position  of  the  eyes,  and  the  latter  by  an  intermediate  con- 
dition in  these  respects.  The  African  Cycloderma  (217)  and  Gyclan- 
orbis  (2tl),  together  with  the  Indian  Emyda  (211),  differ  not  onlj 
in  the  nature  of  the  sculpture  and  the  form  of  die  bones  of  the  lower 
shell,  or  plastron,  but  likewise  in  possessing  a  pair  of  flaps  of  skin  on 
the  lower  surface  beneath  which  the  hind-limbs  can  be  withdrawn. 

Many  of  the  species  have  curious  eye-like  spots  on  the  back,  and 
the  long  extensile  neck  is  often  marked  with  yellow  spots  on  a  green 
ground.  Indeed,  the  native  Indian  name  Chitra  means  spotted. 
These  Tortoises,  when  of  large  size,  are  highly  dangerous  to  bathen. 

Order  IX.-SAUROPTERYGIA  {extmct). 

(Case  16.) 

The  larger  marine  Plesiosaurs  may  be  distinguished  from  the 
Ichthyopterygia  by  the  absence  of  a  ring  of  bones  in  the  eye,  and 
by  the  structure  of  the  paddles,  in  which  the  bones,  although  in 
excess  of  the  usual  number,  are  more  or  less  elongated,  and  do  not 
articulate  to  form  a  pavement.  In  the  more  typical  forms  the  i^per 
arches  of  the  vertebrae  are  welded  to  the  bodies,  with  which  alone 
(in  all  cases)  the  single-headed  ribs  articulate.  The  teeth  have 
separate  sockets,  and  there  is  but  one  (the  lower)  temporal  arch. 
Abdominal  ribs  are  developed  on  the  under  surface.  The  bones  of 
both  shoulder-girdle  and  pelvis  develop  large  ventral  plates;  the 
coracoids  and  sometimes  even  the  scapulae  meeting  in  the  middle 
line.  The  skin  appears  to  have  been  naked.  The  group  ranges 
from  the  Trias  to  the  Chalk. 

In  the  typical  Flesiomurus  (SMy  fig-  60)  of  the  Lias  the  head  is 
comparatively  small  and  the  neck  elongated,  similar  features  occurring 
in  the  Jurassic  Gryptoclidus  (340)  and  Mttrcmosaurus  and  the  Creta- 
ceous GimoUosauruSy  which  are  distinguished  by  the  structure  of  the 
shoulder-guxlle  and  pelvis.    In  the  gigantic  PUosaurus  (HI)  of  the 
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Oxford  and  Eimnieridge  Glajs  the  head  iB  lai^  and  the  neck  short, 
while  the  teeth  may  be  trihedral  instead  of  conical.  The  apper  arches 
of  the  vertebra  were  loosely  attachad  to  the  bodies. 


The  smaller  Triaasic  representatives  of  the  group,  such  as 
NeutHcosavrus  (341)  and  LariosauTu*  (841),  were  probably  amphi- 
bious 01  terrestrial,  and  had  limba  of  a  more  normal  Btructnre.  They 
approach  the  primitive  Bhynchocephalia. 

In  some  reetoratioaa,  Plasioaaurs  are  represented  with  the  neck 
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curved  in  a  swan-like  fashion  ;  but  from  the  fact  that  the  vertebrss 
of  the  neck  articnlate  with  one  another  by  means  of  sh'ghtly  concave 
surfaces  (instead  of  by  ball-and-socket  joints),  such  a  curvature  was 
apparently  impossible. 

OP  UNCERTAIN  POSITION, 

Group  PLACODONTIA  (extinct). 
(Case  5.) 

In  this  place  may  be  mentioned  the  extinct  Triajssic  reptSes 
known  as  Flacodus  and  CyamodtiB  (61),  mainly  represented  by  their 
skulls.  These  skulls  are  characterised  by  their  broad  and  flattened 
shape,  and  by  the  presence  on  the  palate  of  a  small  number  of  bean- 
like teeth,  evidently  adapted  for  crushing  hard  substances ;  in 
addition  to  which  there  are  two  or  three  pairs  of  chisel-like  teeth 
in  the  front  of  the  jaws.  The  systematic  position  of  these  reptiles 
is  still  a  matter  of  uncertainty.  The  cast  of  a  fine  skull  of  Cyamodus 
is  exhibited. 

Order  X.— THEROMOEPHA  (Mammal-like  Reptiles— ftr^ncO- 

(Case  6.) 

The  members  of  this  extinct  group  are  confined  to  the  Permian 
and  Triassic  epochs,  and  are  abundant  in  South  Africa  and  Ruasia. 
They  are  connected  on  the  one  hand  with  the  St^osaurian  Amphibia, 
and  on  the  other  with  the  Monotreme  Mammalia,  to  the  latter  of 
which  they  exhibit  resemblances  in  the  structure  of  the  skeleton, 
and  of  which  they  seem  to  have  been  the  ancestors.  In  the  sknU 
the  quadrate  is  fixed,  and  there  is  a  large  parietal  foramen ;  the 
pubis  and  ischium  of  each  side  of  the  pelvis  meet  in  the  middle  line 
to  form  a  symphysis ;  the  shoulder-girdle  consists  of  three  bones, 
and  the  humerus  has  a  perforation  (entepicondylar)  at  the  lower 
end.  The  two  temporal  arches  of  the  skull  have  coalesced  into  one, 
corresponding  to  the  cheek-arch  of  Manmials.  The  group  is  divided 
into  the  following  sub-orders  : —  ' 

I.  Paeiasauria. — The  skull  is  completely  roofed  over  by  sculp- 
tured bones,  so  that  the  only  vacuities  on  the  upper  surface 
are  formed  by  the  nostrils,  eye-sockets,  and  parietal  foramen. 
The  teeth  are  relatively  small,  and  form  an  even  aeries. 
Pariasaurus  (62)  was  a  large  uncouth  reptile,  measuring 
nearly  8  feet  in  length  (inclusive  of  the  short  tail)  and 
between  2  and  3  feet  in  height. 
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II.  CoTTLOBAUKrA. — Typicallj  a  North  American  group,  distin- 
goished  bj  the  roofing-over  of  the  temporal  region  of  the 
sknll  (sometimes  with  a  small  foramen),  the  presence  of 
more  than  2,  S,  3,  4,  3  joints  to  the  toes  (the  nnmber  in  the 
Pariasanria).  Procolophon  (SI)  and  Bmpedias  (SI)  are  well- 
known  genera,  in  which  the  cheek-teeth  have  transversely 
elongated  molar-like  crowns. 

III.  TuEBiODONTu. — The  temporal  region  of  the  skall  shows 
lai^e  vacuities,  and  the  single  temporal  (zygomatic)  arch 
in  some  cases  {Cynognathus,  B4)  exhibits  a  vacoity  indicative 
of  its  doable  origin.  The  teeth  are  typically  differentiated 
into  incisors,  tusks,  and  a  cheek-series ;  the  lower  tusks 
biting  in  front  of  the  npper  pair.  Oalesaunu  (fi7)  and 
Cynognathtui  (64)  are  typical  fonns.  The  position  of  Triiy- 
lodon  (SI),  in  which  the  teeth  are  of  a  different  type,  and  those 
of  the  cheek-series  extremely  Mammal-like,  is  uncertain ;  the 
skull  has  the  pre-f rental  and  post-fiontal  bones  of  Reptilee. 
IV.  DlOTMODOKTU. — lu  this  group  the  teeth  are  reduced  to  a  pair 
of    long    per- 

manently-  ^'^'^^^  _ 

growing  upper 
tasks,  or  are 
altogether 
wanting ;  and 
the  jaws  were 
probably 
sheathed  in 
horn.  The 
qnadiate  -  bone 
is  greatly 
elongated,  and 

thus    forms    a    Itigbt  aide  ol  SkaU  of  a  Theriodont  {^lurotaurua 
pedicle  for  the  ^"':"'''  tw.'^thirdB  nat.  size,  Trith  two  upper 

.     ,  teeth  n»t.  size  (a,  6),  trom  the  TriMsic  Pormv 

snpport  of  the  ^^^^^  ^^^^  Colony.    B«hind  the  large  socket 

lower    jaw.  of  the  eye  the  skuU  is  broken  anay.    (No.  gj.) 

Dicynodon 

(13),  Vdmodon,  and  Piychosiagum,  are  well-known  examples. 
CasU  of  skulls  and  other  parts  of  the  skeleton  of  several  of  the 

more  striking  forms,  such  as  the  theriodonta  Gynognatliua  (B4)  and 

Mlttroiaurm  (SS,  6g.  fil),  as  well  as  Dkijnodon  (M)  and  Faria- 

gauriu  (62),  are  eihlbited. 
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IL— THE  AMPHIBIAN  SERIEa 

Cbffi  AMPHIBIA,  or  BATRACHIA. 
{TabU-Case  in  MiddU  Luu  ^  GaOery.) 

As  aireadj  mentioiied.  Frogs,  TosdB,  Newts,  and  Salamandcro  are 
commoiilj  regarded  as  Bqitiles ;  boi,  togetho*  with  oertain  allied 
creatures,  thej  differ,  as  a  whole,  from  tme  Beptfles  bj  serenl  weil- 
marked  features,  and  thej  are  aooordinglj  assigned  to  a  separate 
dan,  the  Amphibia,  or  Batnichia.  A  general  f eatore  of  this  daas 
is  the  marked  difference  between  the  yonng  (commonlj  called  tad- 
poles) and  the  adnlts  ;  the  former  living  in  water  and  breathing  by 
external  gills,  while  the  latter  are  largely  terrestrial  and  breathe  by 
longs.  Some  types,  snch  as  the  01m,  are,  however,  permanently 
aquatic  and  giD-breathing ;  whQe  in  certain  Frogs  the  transformation 
process  is  hnrried  through  within  the  eggs  from  which  foD-formed 
Frogs  emerge.  In  the  living  kinds  the  skin  is  mostly  smooth,  dammy, 
and  devoid  of  scales.  The  skull  articulates  with  the  first  vertebra  by 
two  knobs  or  condyles  instead  of  by  one,  as  in  Beptiles.  The  hind- 
limbs  (when  present)  are  nearly  always  five-toed  in  the  adult,  but 
the  front-limbs  are  very  generaUy  four-toed. 

The  following  table  exhibits  Uie  orders  and  families  into  which 
the  class  is  divided. 


Order  I. 


ANURA 

(Frogs  and 
Toads). 


Family  P^pida. 

DactyUthrid(B. 


»9 


99 


99 


99 


99 


99 


99 


99 


99 


99 


Diteoglosfida. 
PdobaiidiB, 
BuTmidtB  (Toads). 
HyUdtB. 
Cystiynathidm. 

DyscofhidtB. 
EngystomaHda. 
Dmdrohatidm, 
BarUda  (Frogs). 
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Order  II.— URODELA  .      .     .     Family  Amphiumida. 
(Salamanders  and  Xewts.)         „      Saiamandrida. 
„      ProUida. 


„   in.— APODA        ...  „      Cadiadx. 

(GcBciliaoB.) 
„    IV.— STEQOCEPHALA  .  „      Labynnihodontidm,  etc. 

(ExHnct.) 

Order    I.-ANURA. 
Fboos  and  Toads. 
The  membere  of  this  order  are  sufficientlj  characterised  by  the 
foct  that  in  the  f  ally  adult  condition  the  tail  is  completely  absent, 


The  Common  Frog  {Bona  ttmporaria).     (No.  442-) 

in  addition  to  which  may,  however,  be  mentioned  the  peculiar  bat 
well-known  fonn  of  the  body,  and  the  more  or  less  marked  elonga- 
tion of  the  bind  limbs.  In  the  ekeletoa  the  spinal  column  is  veiy 
short,  and  terminates  posteriorly  in  a  long  spine  from  behind  the  point 
where  the  pelvis  is  articnlated  to  the  transverse  processes  of  the  several 
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vertebrae.    There  are  four  front  toes.    Owing  to  the  absenoe  of  ribs, 
Frogs;  like  other  Amphibians,  can  only  breathe  bj  swallowing  air. 

The  order  is  divisible  into  three  main  groups,  the  first  of  which, 
forming  the  section  Firmistemia,  includes  the  Typical  Frogs,  or 
RanidcR  (480-493)»  the  Dendrohatidcb  (489-S00)»  EngystomaUda 
(4M-498),  and  DyscophidcB  (401,  402).  All  these  are  character- 
ised by  the  presence  of  a  tongue  and  by  the  union  of  the  two 
inferior  bones  of  the  shoulder-girdle,  or  coraooids,  in  the  middle 
line  of  the  chest  to  form  a  firm  bar.  In  the  RanidiB  the  trans- 
verse processes  of  the  sacral  vertebra  form  simple  rods,  and 
there  are  typically  teeth  only  in  the  upper  jaw,  although  in 
Giinther's  Frog  {Ceratolatrachus  guentheri,  490)  of  the  Solomon 
Islands,  these  are  developed  in  both  jaws.  The  DendrohcsticUB  have 
both  jaws  toothless.  The  EngystomatidcR  and  Dyscophida  differ  bj 
the  expanded  sacral  transverse  processes.  In  the  former  teeth  are 
lacking  in  both  jaws,  but  in  the  latter  they  are  developed  in  the 
upper  one,  while  in  Genyopkrys^  which  may  represent  a  family,  the 
lower  jaw  is  alone  toothed.  Some  Ranidiz^  like  RhacopJwrus  (49t)? 
are  arboreal  and  have  adhesive  toe-pads  and  webbed  feet,  but  it  is 


Fig.  68. 


untrue  that  they  use  the  latter  as  a 
parachute.  Certain  species  depoait  their 
eggs  enveloped  in  foam  in  mud  or  grass 
on  the  banks  of  ponds.  Many  kinds  of 
Rana^  like  the  Bull-Frog,  have  internal 
or  external  dilated  vocal  sacs.  All  the 
American  DendrohaticUB  live  in  trees. 

The  largest  representative  of  the 
group  is  the  huge  Rana  guppyi  (493)i 
of  the  Solomon  Islands ;  of  this  Frog 
both  the  mounted  skin  and  the  skeleton 
are  shown.  Another  well-known,  al- 
though much  smaller,  species  of  which 
a  specimen  is  exhibited  is  the  Indian 
Tiger-Frog,  R.  tignna  (497).  The 
Common  Frog  {R.  temporaria,  492),  the 
continental  Edible  Frog  {R.  esctdenta, 
dactylus)  to  show  structure  496),  and  the  American  Bull-Fr<^ 
characteristic  of  the  Toad  (^^  catesbtana,  499),  are  also  shown  in 
^'^^P-  the  case. 

The  Toads  {BufonidiB,  413-420)  may  be  regarded  as  the  typical 
representatives  of  the  section  Arcifera,  which  also  includes  the 
families  Discoglossidce  (4SS-439),  PeHohatida  (440-442),    HyUda 


Bones  of  the  chest  of  Goliath 
Frog    {Leptodactylus  penta- 
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S27-SM),  and  Oy8iiffnaihida(ni-iM),  and  is  characterised  by  the 
uircnmstance  that  the  ooracoid  bones  overlap  one  another  on  the  chest 
instead  ot  meeting  by  their  edges  in  the  middle  line  (fig.  63).     The 


Hind  Foot  of  a  Tte«  Fitig  {Hylobata  palmatiu)  to  show  expanded 
tips  ot  the  toes. 

Common  Toad  (Bttfo  vulgam,  S16)  and  the  great  Brazilian  Water- 
Toad  (B.  marinw,  S20)  are  shown.  The  CysHgnaUiidcn  differ  from 
the  other  families  in  having  the  transverse  proceesee  of  the  sacral 
vertebra  cylindrical,  instead  of  expanded  at  the  extremities.  Of  the 
Fig.  66. 


The  Fooohed  Frog  (Nototrema  martupiaUim),  with  eggg  io  pouob.    Ecuador. 

(No.  633.) 
foor  families  in  which  these  processes  are  expanded,  the  Hylida  are 
distiognished   by  having  claw-shaped   terminal  toe-bones.     Of  the 
three  families  witfaont  claw-shaped  terminal  toe-bonee,  the  Discoffhs- 
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iida  are  characteriBed  by  the  preeence  of  ribs  and  of  teeth  in  tte 
upper  jaw,  while  the  Bufonida  have  Deither  ribe  Dor  teeth,  and  the 
Ptiebatida  are  distingoiBhed  by  the  abseDce  of  riba  cooi^ed  with 
the  presence  of  teeth  m  the  upper  jaw. 

Of  the  Diicoglotsida  common  European  examples  are  the  Fire- 
bellied  Toad  {BombiwUor  ignew,  filt)  ft»d  the  Uid-wife  Toad  {Alyttt 
obsUtricans,  Ul)-  The  former  is  a  poisoDooB  species,  protected  bj  it« 
bright  "warning"  colours.  The  males  of  the  latter  species  carrj 
the  spawn  coiW  round  their  limbs,  as  shown  bj  a  specimen  in  tlu 


The  Homed  Toad  [CeraU)phry$  corrmia),  BruUi  reduced.     (No.  5|).) 

case.  The  Claw-heeled  Toad  {P»lobate$  ftueua,  fi4l)  is  a  ^miliar 
continental  representative  of  the  Pelebatida.  Of  the  Bufenida  then 
are  two  British  species,  the  Common  Toad  (SIS)  snd  the  Natterjack 
(513) ;  the  largest  species  being  the  Brazilian  Water-Toad.  The 
Hylida,  or  Tree-FrogB,  are  tffilliantly  coloured  arboreal  forms.  Some 
of  these,  like  the  Poached  Frog  {Nototrema  marstipiatum,  SIS. 
fig.  65),  cany  their  e^a  in  a  pouch  in  the  loins,  and  others  adhering 
to  the  skin  of  the  back.  The  Cyitignathida,  which  may  be  regarded 
as  the  South  American  representatives  of  the  Fn^s,  include  the 
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Coliath  Frog  (Leptodacti/lus  pmtadaclylm,  SOI)t  the  Honied  Toad 
{Oeratophrys  comuia,  fig.  66)  of  Brazil,  and  the  amalier  Gaqaeiro  (C. 
ernata,  510)  of  Argentina.  The  latter  ib  a.  fierce  creatnre,  attacking 
and  killing  animals  as  luge  as  rata,  and  uttering  a  bell-like  not«. 

The  members  of  the  families  Dactylethridce,  643  (or  Xenopodidai), 
and  P^ida,  differ  from  other  Frogs  and  Toads  bv  the  absence  of  the 

Fig.  67. 


The  Clawed  Toad  (Xenopu*  Uevit),  Tropical  Afrioo.     (No.  fi43.) 

tongue.  Tbey  are  conseqaently  arranged  in  a  sub-order  (Aglossa) 
of  eqnal  value  to  a  second  (Phaneroglossa)  which  includes  the  sections 
Firmiatemia  uid  Arcifera.  The  Clawed  Toads  {XenopVi,  B43.  fig.  67), 
which  are  the  typical  representatives  of  the  family  Daciylethrida, 
have  teeth  in  the  upper  jaw  and  sharply  pointed  toes,  of  which  the 
front  ones  are  free,  while  those  on  the  hind-feet  are  united  by  weba. 
These  toada  are  entirely  aquatic.     The  Surinam  Toad  {Pipa  amsri- 

F  2 
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eana,  644,  fig-  18),  representing  liie  Pipida,  is  qnite  toothless,  and  lu« 
each  front-toe  terminatiDg  in  a  kind  of  star  ;  the  fore-toes  being  free 
and  the  hind-ones  webbed.  The  shape  of  this  Toad  is  very  peoolisr, 
the  bead  being  depressed  and  triangular,  and  the  ejes  minute.  In 
both  sexes  the  skin  is  covered  wiUi  tubercles ;  and  in  the  breeding 
Fig.  68. 


A  Fciiulc  Suriuam  Toad  (Pipa  aiitencafia)  with  young  emerging  froni 
tlie  brooding  pouches  of  the  bock.     (No.  544-) 

season  the  skin  of  the  back  of  the  female  assumes  a  spongy  stmcture 
and  forma  pouches  fur  the  reception  of  the  eggs,  which  are  pat  in 
))Ositiun  bj  the  male.  Erentnaily  each  egg  becomes  completely 
concealed  in  its  pouch,  which  is  furnished  witli  a  lid ;  and  in  these 
|)ouche8  tlie  young  undergo  their  development,  until  thej  make  their 
uppeanince  as  fully-formed  Toads.  In  habits  the  Surinam  Toad  ib 
completely  aquatic. 
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Order  II.— URODBLA. 
Salakanderb   akb    Newts. 

The  members  of  this  group,  which  are  chiefly  confined  to  the  more 
northern  oonntries  of  the  NorLliem 
Hemisphere,  are  chaiactcrised  bj  the  ^'8-  ^■ 

posseaeioD  in  the  adiUC  etatc  of  a  tail 
and  St  least  the  front  pair  of  limbs, 
whence  they  are  termed  Tailed  Am- 
phibians. Of  the  four  families,  the 
Atnphiumida  and  SalamandriiUt  have 
maxillary  bones  in  the  sknll ;  the 
second  of  these  families  differing  from 
the  first  by  the  presence  of  movable 
eyelids.  The  Proteida  are  distin- 
guished from  both  the  above  by  tbe  i 
absence  of  maxillte,  and  the  permanent 
retention  of  external  gills ;  whUe  the 
Sirenida,  in  which  the  gills  are  also 
persistent,  dtifcr  from  all  the  rest  by 
tbe  lack  of  hind-limbe.  The  larvie 
are  always  aquatic,  but  the  adults  may 
be  terrestrial.  Occasionally,  as  in  the 
Aiolotls  of  Mexico,  the  larval  condition 
is  permaDeDt.altbongb  the  reproductive 
functions  become  fully  developed. 

Among  the  members  of  tlie  ..4m- 
phiitmida,  mention  may  first  be  made 
of  the  Giant  Salamanders,  a  group 
which  now  contains  only  two  species, 
tbe  North  American  "  Hellbender " 
{Crypbibranchtis  alleghanieii^x,  Ml) 
and  the  Giant  Salamauderof  .Japan  and 
i*\aax,{^Miig<dob(^riKku»  maxiimtx,  641), 
tbe  latter  of  which  grows  to  a  length  of 
5  feet,  and  differs  from  the  former  by 

the  absence  of  a  gill-opening.     It  is       The  Thr».toed  SaUmauder 
solely  on  this  difference  that  the  two    {Ampbiuma  meanA.   (No. 550) 
species  are  assigned  to  genera  apart. 

A  third  species  occurs  in  the  Miocene  Tertiary  strata  of  Europe. 
Both  tbe  living  forms  arc  camivoTous.     The  Japanese  species  lives 
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in  snail  momuMasaaaa^  wbae  ic  ia  tomteaiei  nnder  sumee,  etc_ 
and  feeiis  oa  tiahea,  uupiirbBBS,  ■uuus,  aad  iiHMtft.  Like  Hs 
Amencau  relafiire,  is  wHl  naiiilj  uke  »  bu,  and  it  is  eu^t  for 
food  bv  tbe  nadna.  It  doea  aoc  i^'por  enr  to  kafc  the  wat«-. 
A  ipecimea  has  tir^l  ia  cxpcmcy  for  ov^  iO  jvaa. 

The  tTpksU  represenutive  o€  she  famflT  ia  tfae  eel-iike  Three- 
[oed  dahaaader  (Ja^rwnM  wumu,  HI,  fi^.  C9]  <tf  North  America. 

Faaaiiig  oa  to  (be  &iiiiIt  Sila^amlniit,  of  vfaicfa  the  diauoctive 
feainrea  are  mendoDed  oa  pige  69.  «e  hare  the  North  Americui 
Tieer-Salaaaoder  {AatUif^Uowm  tifhtmrn,  H2)  »  the  tjpical  repre- 
stntative  of  the  snb-familj  Amitifitematma.  wfaicfa  indoies  seven 


The  Aiolotl ;  the  egg-Uying  Uirvml  form  of  Amblj/jloma  tigrinum,  H«xioo. 

(No.  at) 

genera,  cbaracterised  by  tbe  ^ronping  of  the  palatal  teeth  and 
the  Domber  (foar  or  five)  of  hind-toe^.  Ordinarily  A.  tigrimim 
tmdei^ocfl  the  osual  development  and  tranaformationB,  commenciDg 
life  aa  ao  aqnatic  crealnrc  with  external  gilla,  and  passing  when  adnlt 
into  a  terrestrial  air-breathing  ^i^alamander.  In  tbe  lakes  near  the  city 
of  Mexico  the  species  remains,  however,  permanently  in  the  aqnatic 
gill-bearing  condition  (fig.  70),  reprodncing  its  kind  while  in  thii 
state.  To  the  natives  these  permaneDt  larv«  are  known  by  the  name 
of  Azolotl.  They  are  frequently  brought  to  this  coontry  and  repro- 
duce in  the  gill-bearing  phase,  but  occasionally,  even  in  captivity,  have 
been  seen  to  leave  the  water  and  change  into  gill-lesa  Salamanders. 
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The  Spotted  Salamander  is  tbe  t3^  of  &  anb-f&mily  (Salaman- 
drina)  diatingniflhed  from  the  Amblysiomatina  bj  the  palatal  teeth 
forming  a  donble  aeries  diverging  behind.  In  the  trne  Salamanders 
these  teeth  form  a  pair  of  3a,  while  in  the  Nento  they  are  A-ehaped, 
as  a  mie.  Of  Salamandra  there  are  three  speciee,  the  Spotted 
{S.  maetdota,  611),  the  Alpine  {S.  alra,  562).  and  the  Caacasian  Sala- 
mander (5.  caiuaeiea).  They  all  have  five  hind-toes  and  a  roonded 
tail.   The  young  are  aquatic,  but  the  adnlte  live  onder  moss  or  stones. 

Fig.  71. 


The  Common  Smooth  Newt  {Molge  vulgarit).     Male  and  female. 

The  spotted  apecies  ezades  a  poisonoud  fluid  from  the  skin,  which, 
ti^ther  with  its  peculiar  colouring,  has  protmbly  given  rise  to  the 
legend  of  its  being  fire-proof.  The  young  are  born  alive.  The  Newts 
{Moigs,  6i8-H0)>  of  which  there  are  gome  eighteen  species,  have 
the  taU  compressed,  and  frequently  furnished,  at  least  during  the 
breeding-season,  with  an  upright  fin.  They  frequent  cool  moist 
situations,  and  during  the  breeding-aeason  take  to  the  water,  where 
the  tadpoles  are  born  ;  in  winter,  like  Salatnanders,  they  hibernate. 
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There  are  three  British  species.  They  ail  have  five  hind-toes,  bnc 
in  the  genus  SaiamandrimB  these  are  lednced  to  four. 

The  Slimy  Salamander  {PUihodim  gluHnasv^)  is  the  type  of  a 
sob-family  {PMhodontifUB)  of  which  all  the  members  except  the  Sar- 
dinian Salamander  {Sp^erpes  fisscus^  (14)  are  American.  They  are 
characterised  by  the  transverse  arrangement  of  the  palatal  teeth,  and 
the  presence  of  teeth-bearing  plates  on  the  parasphenoid,  or  basal 
bone  of  the  hinder  part  of  the  sknil.  In  Spelsrpes  (with  five  hind- 
toes)  and  Maticulus  (with  fonr)  the  tongne  is  attached  only  by  a 
central  stem ;  in  the  other  three  genera  it  is  fixed  along  the  whole 
middle  line,  and  cannot  be  protmded.  Of  these  latter,  AnaideB  is 
peculiar  in  the  small  nnmber  and  large  size  of  its  teeth  ;  Baira- 
ckoseps,  in  addition  to  its  slender  form,  differs  from  PUthodcn  in 
having  fonr,  in  place  of  five  hind-toes.  Many  of  the  species  of 
Spelerpes  lay  their  ^gs  under  stones,  in  water :  bat  those  of  Amides 
are  deposited  in  the  crevices  of  the  bark  of  trees,  where  the  adult 
Salamanders  also  dwell,  and  the  young  are  bom  in  an  advanced  state. 

Two  remarkable  North  American  Salamanders  (the  Hud-eel, 
Sirm  lacertinaj  SIBt  fig-  73,  and  Pseudobramhus  itriahis)  constitute  a 
family  {Sirenida)  characterised  by  the  retention  of  three  pairs  of 
fringed  gills,  the  eel-like  form,  the  absence  of  hind-limbs,  and  the 
short  fore-limbs,  which  are  either  three-  or  four-toed.  The  eyes 
have  no  lids,  but  shine  through  the  transparent  skin.  Curiously 
enough,  the  external  gills  of  the  young  shrivel  up,  but  are  re- 
developed later.  In  the  adult  Pseudohranehus  the  gills  are  covered 
with  skin,  so  as  to  be  useless.  Siren  is  found  in  ditches  and  ponds, 
where  it  burrows  in  the  banks,  but  is  said  to  occasionally  leave  the 
water.  When  swimming,  the  limbs  are  closely  pressed  to  the  body, 
movement  being  effected  by  the  tail. 

The  typical  representative  of  the  family  Proteida  is  the  Ohii 
{Protem  angvinm,  6M9  fig-  72)  of  the  subterranean  waters  of 
Oamiola,  Garinthia,  and  Dalmatia,  which  is  carnivorous  and  lives  in 
total  darkness.  Three  pairs  of  fringed  external  gills  persist  through- 
out life ;  and  there  are  three  front  and  two  hind-toes.  The  eyes 
are  buried  beneath  the  opaque  skin,  which  turns  black  after  long 
exposure  to  light. 

The  subterranean  waters  of  Texas  are  the  home  of  a  very  similar 
creature  {Typhlomolge  rat^ibuni)^  with  longer  limbs,  of  which  the  front 
pair  has  four  and  the  hind  pair  five  toes. 

The  ancestral  type  from  which  both  the  above  are  derived  is 
doubtless  represented  by  the  North  American  Four-toed  Salamander 
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{_Neetttrv»  maexUatut,  4C2)i  in  which  the  eyes  are  f  UDCtiooal  and  each 
limb  is  four-toed.     The  thick  atAlks  of  the  three  pairs  of  external 


Fig.  73.    The  Olm  {ProUia  angtimtu),  from  the  caves  of  Camiolft.    (No.  5(4.) 
Fig,  78._  The  Mud-eel  {Sirtn  Uu^riina),  from  North  America.     (No.  586.) 

gillfl  are  browD,  but  the  terminal  fringes  during  life  are.  blood-red. 
A  specimen  is  exhibited. 
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Fig.  74. 


Order  III.— APODA. 
Limbless  Amphibians. 

The  few  representatives  of  this  group  (often  known  as  Coecilians) 

are   worm-shaped  burrowing  creatures  (Ml) 
from  Tropical  America  and  some  of  the  warmer 
parts  of  the  Old  Tyorld  (fig.  74).     Limbs  and 
their  supporting  girdles  are  lacking,  the  tail 
is  short,  and  the  vertebrsB,  which  articulate 
by  concave  surfaces,  carry  long   ribs,  none 
of  which  meet  a  breast-bone.    The  body  is 
covered  with  a  slimy  skin,  which  may  contain 
embedded  scales,  thrown  into  transverse  folds 
or  rings.     The  skull  is  solid,  with  much  of  the 
upper  surface  roofed  in  by  bone,  although  this 
roof  is  not  comparable  with  that  of  the  St^o- 
cephala.     In  some  species,  at  any  rate,  the 
external  gills  are  shed  while  in  the  eggy  but 
the  larva  inhabits    the  water,  although  the 
burrowing  adult  is  so  completely  terrestrial 
that  it  will  drown  in  that  element.    The  eggB 
of  some  Indian  and  African  species  are  rang^ 
in  a  cluster,  round  which  the  parent  coils  her- 
self.    Coecilians  feed  on  worms,  etc.      Some 
kinds  are  viviparous,  and  their  larvss  do  not 
enter  water. 


Order  IV.— STEGOCEPHALA  (exfinct). 

Labybinthodonts. 

The  earliest  known  terrestrial  four-footed 
creatures  occur  in  the  Carboniferous  strata, 
and  are  succeeded  by  allied  types  in  the  Permian 
and  Trias.  They  take  their  name  of  St(^ 
cephala  from  the  circumstance  that  the  whole 
upper  surface  of  the  skull  is  roofed  in  by 
membrane-bones,  which  are  frequently  scnlp- 
tured.  The  complicated  intemsd  structure  of 
the  teeth  in  one  group  has  given  rise  to  the 
name  Labyrinthodonts,  by  which  they  are  also  known.    Although 


A  Limbless  Am- 
phibian (UrcBotyph- 
lus  africanus). 
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displaying  many  sigDB  of  affinity  with  Reptiles,  they  resemble 
Amphibia  in  having  two  condjles  to  the  skull  (when  anj  are 
present),  and  the  veitebne  are  of  a  simple  type.  The  chest  was 
in  many  cases  protected  by  a  shield  formed  of  three  scnlptared  bony 
plates,  of  which  the  middle  one  appears  to  represent  the  int«r- 
clancle  and  the  lateral  pair  the  clavicles  of  other  vertebrates.  In 
form  they  were  mostly  salamander-like.  The  order  is  divided  into 
Fig.  76. 


The  Skull  of  a  LabjrrintbodoDt  [XaslodoTitaurua  giganleut),  upper  view  nitb 
acolptara  omitted,  from  (he  Loner  Kenpei  of  WuTtomberg:  about 
one-eighth  nat.  aiie,  Ep.  lateral  supratemporal :  Fr.  frontal;  Ju.  jagtJ; 
L.  lachrymal;  Mx.  maxilla;  Na,  naaal ;  P.  parietal;  Pr,f.  prelrontal; 
Ft.  poBtfrontal ;  Ft.o.  postorbital ;  Q.J.  quadratojugal ;  S.T.  prosqua- 
mosal ;  S.Oc.  inner  Bupratemponti ;  Sq.  sqnamoBal.  The  double  liueH 
indicate  Bllme  canals. 

four  groups  :  (I.)  BranchioBanria,  typified  by  the  minute  Protritm, 
or  BrancAiofaurus  of  the  Permian  :  (II.)  the  snake-like  Aistopoda, 
of  the  Carboniferous  and  Permian  ;  (III.)  MiuroBanria,  represented 
by  Hplonotnus  of  the  Carboniferous  and  ffylt^lfsion  of  the  Permian, 
both  small  forms  approximating  to  the  Bhynchocephalian  Reptiles  ; 
Mid  (IV.)  Labyrinthodonta,  which  inclndes  the  larger  forms,  such  as 
Maetedonsaurta  (fig.  75),  Loxomma  (672),  and  Rhytidoxteus  (673),  and 
ranges  from  the  Upper  Carboniferous  to  the  Trias.  Other  specimens 
exhibited  are  Braehyeps  (670)  from  India  and  Capitosaurua  ((71) 
from  England. 


GUIDE-BOOKS. 

(To  be  obtained  only  at  the  Museum.) 

General  Guide  to  the  British  Muflenm  (Natural  History),  Bvo.    9d. 
Guide  to  the  Galleries  of  Mammalia,  Svo.    6d. 

Gallery  of  Birds,  4to.    2«.  6rf. 

General  Series  of  Birds,  4to.    6d, 

Nesting  Series  of  British  Birds,  4to.    id. 

Shell  and  Starfish  Galleries,  Svo.    6d. 

Coral  Gallery,  8vo.    Is. 

Fossil  Mammals  and  Birds,  8vo.    6d. 

Fossil  Reptiles,  Amphibians,  and  Fishes,  8?o.    6rf. 

— -  Fossil  Invertebrates  and  Plants,  in  two  parts,  at  6d.  each. 


Mineral  GaUery,  8vo.    Id. 

Index  to  the  Collection  of  Minerals,  Svo.    2d, 

An  Introduction  to  the  Study  of  Minerals,  with  a  Guide  to  the  Mineral  Gallery, 

Svo.    6d. 

to  the  Study  of  Bocks,  Svo.    6d. 


-  to  the  Study  of  Meteorites,  Svo.    6<i. 


Guide  to  Sowerby*8  Models  of  British  Fungi,  Svo.    4d. 

the  British  Myoetozoa,  Svo.    Sd. 

an  Exhibition  of  Old  Natural  History  Books,  Svo.    3d. 


CATALOGUES,   Etc.  (Selection). 

Catalogue  of  Monkeys,  Lemurs,  and  Fruit-eating  Bats.  Woodcuts.  1870,  Svo.  4«. 

Carnivorous  Mammalia.    Woodcuts.    1869,  Svo.    6s.  6d. 

Seals  and  Whales.    2nd  edition.     Woodcuts.     1866,  Svo.     8». 

.    Supplement.    Woodcuts.    1871,  Svo.     2*.  6<f. 

List  of  the  Specimens  of  Cetacea.    1885,  Svo.    1<.  6d. 

Catalogue  of  Ruminant  Mammalia  (Pecora).     Plates.     1872,  Svo.    3«.  &/. 

Marsupialia  and  Monotremata.    Plates.    1888,  Svo.     €1  8s. 

Birds.  Vols.VI.-XXVn.  Woodcuts  and  Coloured  Plates.  1881-99, 

Svo.    14s.  to  36s.  a  volume. 

Hand-list  of  Birds.    Vols.  I.-IV.     1899-1903,  Svo.     10s.  each. 

Catalogue  of  Birds'  Eggs.    Vols.  I.-IV.    Coloured  Plates.     1901-5,  Svo.     355. 

to  30s.  a  volume. 

Chelonians.     Woodcuts  and  Plates.    1889,  Svo.    15s. 

Lizards.    2nd  edition.    Vols.I.-III.    Plates.    1885-«7.8vo.    20$. 

to  26s.  each. 

Snakes.  Vols.I.-III.  Woodcuts  and  Plates.  1893-96,  Svo.   17s.  &/. 

to  £1  6s.  each. 

Fishes.    2nd  edition.    Vol.  I.     Woodcuts  and  15  Plates.     1895, 

Svo.     16s. 


Bmes.  RXPT.  J 


Gallery  VI 


Gallery  VII 


g[:z:Hn 


0 
® 

E 
S 


PLAN    O 

CoHTuiTii  or  Wau.^ibbb. 
1.   UoMMnrU  ttnd  Orooodilia.      9.    OmithoMnria  (with   Orooodilin  below). 
9.    Bhynehooephalia   and    Anomodontta.       10.    Anomodontia    and    Sbul   ' 
K-IT.  Iohtb;optei7gik.    18.  Ohelonia.     19.  Chelocia  and  Amphibik. 
OoiniKn  or  Tiblg-oiseb. 
1-4.   OroithoaaiirU.     C-IS.    Grocodllia.     11.  BbTnohooepbalia.     IS-IS.   I>ii 
34-29.  BaoMptarygla.    80-86.  AnomodonUa. 


A   GUIDE 


TO    THE 


SSIL  REPTILES,  AMPHIBIANS, 

AND  FISHES 

IN     THE     DEPARTMENT     OP 

GEOLOGY  AND   PALAEONTOLOGY 

IN    THE 

tRITISH   MUSEUM   (NATURAL   HISTORY), 

CROMWELL    ROAD,    LONDON,    S.W. 


P 


WITH    8    PLATES    AND    116   TEXT-FIGURES. 


EIQHTH  EDITION. 


JlC 


o4  -  LONDON : 

I  PRINTED  BY  ORDER  OF  THE  TRUSTEES. 
pii  1905. 

PRICE    SIXPENCE. 
(^All  rights  reserved,) 


? 


LONDON : 

PRINTED  BT  WILUAX  CLOWXS  AND  901^8,  LIIHTKD, 

DUKB  STREET,  STAMFORD  STREET,  S.E.,  AND  GREAT  WINDMILL  STREET,  W. 


TABLE    OF    CONTENTS. 


PAOB 

Table  of  Contents iii 

list  of  Plates ▼ 

List  of  Illnstrations  in  Text vii 

Pre&M)e xiii 

Introduction xv 

Table  of  Stratified  Books       .         .         .         .         .  Opponte  p.  xyiii 


99 


99 
99 


If 


»» 


99^ 


» 


»> 


Class  IIL— REPTILIA. 

Order  I. — Squamata  (Scaled)  .... 
Sub-order  1.  — Ophidia  (Snakes) 

2.^— Lacbrtilia  (Lizards)  . 
8. — DoLicHosAUBiA  (Long-Hzards) 
4. — MoBASAURiA  (Meuse-lizard^ 
Order  n. — Obnithosaubia  (Bird-lizards) 

m. — Cbogodilia  (Crocodiles  and  Alligators) 
IV. — ^DiNOSAUBiA  (Terrible-lizards) 
Sub-order  1. — Saubopoda  (Lizard-footed)  . 
2. — Stboosaubia  (Plated- lizards) 
8. — Obntthopoda  (Bird-footed)  . 
4. — Thbbopoda  (Beast-footed)   . 
Order  V. — ^Bhtnchogbphalia  (Beak-headed)    . 

„    VI. — ^Anomodontia    (Irregular-toothed)   or  Thbromobpha 
(Beast-shaped)    ..... 
Sub-order  1. — ^Thbbiodontia  (Beast-toothed) 

2. — ^DiGTNODONTiA  (Doublc-dog-toothed) 
8. — ^Pabiasaubia  (Helmet-oheek-lizards) 
4. — PuLCODONTiA  (Plate-toothed) 
Order  VII. — Sauboptebyoia  (Lizard-finned) 
VIII. — ^loHTHTOPTEBYOiA  (Fish-fiuncd) 

IX. — Chblonia  (Tortoises  and  Turtles)  . 

Sub-order  1. — Trionychia  (Three-clawed)  . 

2. — Cbyptodiba  (Hidden-necked) 

8. — Plbubodiba  (Side-necked)    . 

4. — ^Amphighblydia  (Doubtful-tortoises) 

a  2 


I) 


99 


99 


If 


fl 


8 

8 

8 

8 

4 

6 

10 

16 

16 

20 

22 

24 

26 

27 
28 
29 
80 
81 
82 
87 
41 
41 
42 
44 
44 


IV 


TABLE   OF  CONTENTS. 


Class  IV.— AMPHIBIA. 

Order  I. — ^Anuba  or  Egaudata  (Tail-less) 

n. — Ubodbla  or  Gaudata  (Tailed)  .... 
m. — Stbgocbphalia  (Bool-headed) .... 
Sab-order  1. — ^Labtbinthodontia  (Jjabyrinth-toothed) 
2.- — MiCBOSAUBiA  (Little-lizards) 
8. — AisTOPODA  (Unseen-footed)  . 
4. — ^Bbanchiosaubia  (Gilled-lizurds)   . 


»» 


» 


11 
11 


PAOI 

45 
45 
46 
47 
49 
50 
60 


Fossil  Footpbimts 


51 


Class  V.— AGNATHA  (Without-jaws). 

Order  I. — Ostbagodbbmi  (Shell-skinned) 

Sub-order  1. — Anaspida  (Withont-shields) 

2. — ^Hetbbostbaci  (Anomalous-shelled) 
8. — OsTBOSTBAGi  (Bony-shelled) 
4. — ^Antiabchi  (Against-rule) 

Order  11. — Cyclmb  (Circled) 

CoNODONTS  (Cone-teeth) 


11 


11 


11 


58 
54 
54 

57 
58 
00 
60 


11 
11 


11 


Class  VI.— PISCES  (Fishes). 

Table  of  Classification 

Sub-class  I. — ^Elasmobbanchh  (Plate-gilled)     . 
Order   I. — ^Aoanthodh  (Spiny) . 

n. — ^PLBUBOPTEBYon  (Bib-finned)     . 
m. — ^Ighthtotomi  (Fish-segmented) 
rV. — Sblachh  (Sharks  and  Skates)    . 
Sub-order  1. — ^Astebospondtli  (Star-yertebro) 
„         2. — Tbotospondtli  (Covered-yertebne) 
Sub-class    n. — ^Holocbphali  (Whole-headed)  . 
„        ni. — ^Dipnoi  (Double-breathers) 
Order  I. — Sibbnoidei  (Siren-like) 
„     II. — ^Abthbodiba  (Joint-necked) 
Sub-class  IV. — Tblbostomi  (Complete-mouthed) 
Order  I. — CBOSSOPTBBYon  (iWge-finned) 
n. — AcTiNOPTBBYon  (Bay-finned)     . 
Sub-order  1. — Chondbostbi  (Gristle-boned) 

2. — Pbotospondyli  (First- vertebrsB) 
8. — Aethbospondyli  (Varied-vertebrsB) 
4. — ^IsospoNDYLi  (Uniform-yertebrs) 
5. — OsTABiopHYSi  (Bony-bladders) 
6. — ^Apodes  (Limb-less) 
7. — Anacanthini  (Without-spines) 
8. — ^Pbbcesocbs  (Perch-pikes) 
9. — HBMiBBANCHn  (Half-gilled)  . 
10. — ^AcANTHOPTEBYOii  (Spiuy-finued) 


11 


62 
68 
68 
64 
65 
67 
68 

75 

76 

76 

79 

81 

81 

84 

84 

89 

98 

94 

99 

99 

100 

100 

100 

100 


LIST    OF    PLATES. 


I.  Plan  of  Galleries  of  Fossil  Beptiles  and  Amphibians 

Froniitepiece, 

n.  Plaster  BeTOoduction  of  Diplodocus  caanegU  from  Upper 

Jurassic,  Wyoming  ....         To  face  jpage      16 

m.  Tail   and  hind  limb  of  CeHotawnu  leedsi  from  Oxford 

day,  Peterborough  .         .         .         ,         ToftUepage      17 

IV.  Skeleton  of  Partasanms  hadni  from  the  Karoo  Formation, 

South  Africa    .         .         .         .         •         Tofa^cepage      80 

V.  Skeleton  of  CryptocUdus  oxomenna  from  Oxford  Clay, 

Peterborongh To  face  page      88 

VI.  Slab   of  Lower  Lias  from  Street,  Somersetshire,  with 

skeleton  of  IchthyoaoMrua  termirostris       To  face  page      40 

Vn.  Skulls  of  Miolama  from  Australia  and  Patagonia 

To  fajoe  page      44 

Vm.  Plan  of  Gallery  of  Fossil  Fishes  .  To  f  woe  page      58 


LIST    OF    ILLUSTRATIONS    IN    TEXT. 


FIG.  PAOB 

1.  Jaws  of  MosascuwniB  cemiperit  from  the  Upper  Oretaceoas  of 

Maastricht,  Holland.    (After  Guvier)      ....        4 

2.  Skeleton  of  Platec<wpu8  cortfphoeiLa,  from  the  Upper  Creta- 

ceous of  Kansas,  U.S. A.     (After  Williston)     ...         5 
8.  Skeleton  of  Pteranodon  ocddentalUf  from  the  Upper  Oreta- 
ceoas of  Kansas 7 

4.  Skeleton  of  PterodcLctylus  spectahiUa,  from  the  Upper  Juras- 

sic Lithographic  Stone  of  Bavaria .....        8 

5.  Bestoration  of  B?ia/n^?u>rhynch/u8  jphyllu/ruSf  from  the  Litho- 

graphic Stone  of  Bavaria.     (After  O.  C.  Marsh)  .        9 

6.  Skull  of  the  existing  Crocod/ihia  palustris  from  Lidia  .  11 

7.  Skull  of  Meiriorhynchus  hastifer,  from  the  Kimmeridge 

Clay  of  Normandy        ...  ...       18 

8.  Tooth  of  Dako8auru8  maanmus,  from  the  Kimmeridge  Clay 

of  Ely 18 

9.  Skull  of  Pelago8a/u/ru8  typus  from  the  Upper  Lias  of  Nor- 

mandy.   (After  Owen) 14 

10.  Skull  of  Belodon  kapffi,  from  the  Keuper  of  Wtlrtemberg. 

(After  H.  von  Meyer) 16 

11.  Skull  and  mandible  of  Dvplodoous^  from  the  Upper  Jurassic 

of  Colorado,  U.S.A.     (After  0.  0.  Marsh)        ...       17 

12.  Skeleton  of  Brontoscmrus  exceUus,  from  the  Upper  Jurassic 

of  Colorado,  U.S.A.     (After  0.  0.  Marsh)        ...       18 
18.  Tooth  probably  of  OmitJiopns  hulkei,  from  the  Wealden  of 

the  Isle  of  Wirfit 19 

14.  Skull  and  mandible  of  SterrholopJnu  flabeUatus,  from  the 

Cretaceous  of  Wyoming,  U.S.A.    (After  O.  0.  Marsh)  20 

15.  Beetored  skeleton  of    8ceUdo8mi/ru8  harrisonit   from   the 

Lower  Lias  of  Dorset 21 

16.  Upper  tooth  of  SceUdoscmrus  harrisoni     ....  21 

17.  Tooth  of  IgutmodoTiy  from  the  Wealden  of  Sussex  .  22 

18.  Skeleton  of  Iguanodon  hemisacMrtenna,  from  the  Wealden  of 

Belgium.     (After  L.  Dollo) 28 

19.  Skull  of  Iguanodon  hermsBortenaia,  from  the  Wealden  of 

Belgium.    (After  L.  Dollo) 24 

20.  Skull  of  Ceratosa/wnis  naticorvM,  from  the  Upper  Jurassic 

of  North  America.     (After  O.  0.  Marsh)  ...       25 

21.  Tooth  of  TheoodontoaoMrtM  platyodon^  from  the  Upper  Trias 

of  Bristol 25 


•  •  • 


VUl  LIST  OP  ILLUSTRATIONS  IN  TBXT. 

no.  PAGB 

22.  Sknll  and  mandible  of  Hyperodoj^edon  gordom,  irom  the 

Trias  of  Elgin.    (After  A.  S.  Woodward)         ...      26 

28.  Dorsal  Vertebra  of  Naosaurus  clamger,  from  the  Permian 

of  Texas.     (After  £.  D.  Ck>pe) 27 

24.  Skull  and  mandible  of  Aeluroaaunu  feldmu,  from  the  Karoo 

Formation  of  South  Africa.     (After  Owen)      ...      28 

25.  Skull  of  TrUylodon  long€evu8,  from  the  Karoo  Formation  of 

South  Africa.     (After  Owen)  .29 

26.  Skulls  of  DioynotUm  lacerticeps  and  Oudenodan  badfU,  from 

the  Karoo  Formation  of  South  Africa.     (After  Owen)       •      80 

27.  Skull  of  Cya/modus  laMceps,  from  the  Q^rman  Muschelkalk      81 

28.  Vertebra  of  PleHota/MruSy  from  the  Lower  lias  of  Lyme 

Regis 82 

29.  Skeleton  of  PZenosateriM  macrocephalus,  with  restored  out- 

line of  body  and  tail-fin,  from  the  Lower  Lias  of  Lyme 
Regis 88 

80.  Tooth  of  Polyptychodon  intermptus,  from  the  Cambridge 

Ghreensand  .........      84 

81.  Sauropterygian  mandibles .85 

82.  Skull  of  NothoBCuwrus  nUrabiUa^  from  the  (German  Mus- 

chelkalk       86 

88.  Skeleton  of  Lariosa/urus  hdUa/mi,  from  the  Italian  Mus- 
chelkalk       86 

84.  Skeleton  of  Ichthyosawrvs  eomfrvwnis^  with  restored  outline 

of  body  and  fins,  from  the  English  Lower  Idas        .         .      87 

85.  Skull  of  Iehthyo9awru8  zetUmdicuSf  from  the  Upper  Lias  of 

Normandy.     (After  Zittel) 88 

86.  Tooth  of  Ichthyoscmms  campylodon,  from  the  Lower  Chalk 

of  Folkestone 88 

87.  Vertebral  centrum  of  Ichthyosaurus,  from  the  Kimmeridge 

Clay  of  Wiltshire 89 

88.  Paddles  of  Ichthyosaurus  ititermeddus,  from  the  Lower  Lias 

of  Lyme  Regis 89 

89.  Carapace  of  SardeUa  thurgi,  from  the  Lower  Pliocene  of 

the  Siwalik  Hills,  India        ......      41 

40.  Skeleton  of  the  existing  Logger-head  Turtle  {ThaiassocheUfS 

ca/retta)        .........       43 

41.  Carapace  of  CheUme  benstedif  from  the  Chalk  of  Kent.  48 

42.  Skeleton  of  Cryptcbrcmchus  scheuchMeri  (**  Homo  diluvii 

testis"),    from     the     Upper     Miocene     of    Oeningen, 

Baden 46 

48.  Skull  of  Mastodonsaurus  giganteus,  from  the  Lower  Keuper 

of  Wtirtemberg.     (After  £.  Fraas) 47 

44.  Skull  of  Bothnceps  huxleyi,  from  the  Elaroo  Formation  of 

South  Africa.    (After  R.  Lydekker)         ....      48 

45.  Vertebra  of  Euchirosaurus  rochei,  from  the  Lower  Permian 

of  France.     (After  A.  Gaudry) 49 

46.  Footprints  of  Cheirotherium  harthi,  from  the  Bunter  Sand- 

stone of  Saxony    ........       51 

47.  Restoration  of  Birkenia  eUgans,  from  the  Downtonian  of 

Lanarkshire.     (After  R.  H.  Traquair)      ....       54 

48.  Restoration  of  Thelodus  seoticusy  from  the  Downtonian  <rf 

Lanarkshire.     (After  R.  H.  Traqucur)      ...  55 


LIST   OF   ILLUSTRATIONS   IN   TEXT.  IX 

no.  PAOB 

49.  Dorsal  shield  of  CyatJuupit  banksi,  from  the  Downtonian  of 

Herefordshize.    (After  Lankester) 56 

60.  Restoration  of  Pteraajpis  rostrata^  irom  the  Lower  Old  Red 

Sandstone  of  Herefordshire.     (After  A.  S.  Woodward)  66 

61.  Dorsal  shield  of  PteraspU  ro$trata,     (After  Lankester)  66 

62.  Restoration  of  Drepcma^tis  gemuendenenaia,  from  the  Lower 

Devonian  of  Germany.     (After  R.  H.  Traquair)        .  67 

58.  Restoration  of  CepheUaapiB  rn/u/rchUoni,  from  the  Downtonian 

of  Herefordshire.    (After  A.  S.  Wood^Bjrd)      ...       58 

54.  Restoration  of  Pterichthys  mdUeri,  from  the  Middle  Old  Red 

Sandstone  of  Scotland.     (After  R.  H.  Traqucur)  59 

55.  Restoration  of  PcUceospondyhu  gwnni^  from  the  Mi^^e  Old 

Red  Sandstone  of  Caithness.     (After  R.  H.  Ttaqnair)  60 

56.  Conodonts  from  the  Cambrian.    (After  G.  J.  Hinde)    .         .  60 

57.  Protoceroal  or  diphyoercal  tail 61 

58.  Heterooercal  taU  61 

59.  Homocercal  tail 61 

60.  Restoration  of  Accmthodea  wa/rdiy  from  the  British  Coal 

Measures 68 

61.  Fin-spine  of  QyrcLcami'hua  formoaus^  from  the  British  Coal 

Measures 64 

62.  Spiral  row  of  teeth  of  HeUcoprion  besaonowi,  from  the  Permo^ 

Carboniferous  of  Russia.     (After  A.  Earpinsky)  65 

68.  Restored  skeleton  of  Pleu/racanth%b$  decherd^  from  the  Lower 

Permian  of  Bohemia.     (After  A.  Fritsoh)        ...       66 

64.  Jaw  with  teeth  of  CochUodAis  contortuSf  from  the  Carbon- 

iferous Limestone  of  Armagh 67 

65.  Tooth  of  Notidanua  gigaa,  from  the  Red  Crag  of  Suffolk  68 

66.  The    Port    Jackson    Shark    {CeatrcLcion    phdUppi),    from 

Australia 69 

67.  Jaw  of  the  Port  Jackson  Shark  {Cestracion  phiUppi),  from 

Australia 69 

68.  Dorsal  fin-spine  of  Hybodut,  from  the  Wealden  of  Sussex    .       70 

69.  Teeth  of  Acrodus  ammngicB,  from  the  Lower  Lias  of  Lyme 

Regis 70 

70.  Jaw  of  AateracanthuB  {Strophodu^  mediu8)y  from  the  (hreat 

Oolite  of  Normandy.    (After  Owen)        ....      71 

71.  Tooth  of  Odontoipia  elega/ns,  from  the  London  Clay    of 

Sheppey       .........       71 

72.  Crown  of  tooth  of  Ccurcha/rodon  megiUodonj  dredged  from 

the  deep  sea  by  the  "  Challenger  " 72 

78.  Rh4/nohaUju  bugeaiacua^  from    the  Lithographic  Stone   of 

Bavaria.     (After  Zittel) 78 

74.  Mandible  of  Ptyehodus  decurrens,  from  the  English  Chalk. 

(After  A.  S.  Woodward) 74 

75.  Skhi-tubercle  of  the  existing  Thomback,  Ba^a     ...       74 

76.  MancUbular  tootii    of  EdapKodon  leptognathus^  from  the 

Bracklesham  Beds,  Sussex .75 

77.  Restoration  of  Dipterus  valencienneai,  from  the  Middle  Old 

Red  Sandstone  of  Scotland.     (After  R.  H.  Traquair)  77 

78.  Teeth  of  Paleozoic  Dipnoi  .         .  .77 

79.  The  Australian  Mud-fish,  Ceratodus  forsteri,  from  Queens- 

land     78 


X  LIST   OF  ILLU8TBATI0NS   IN   TEXT. 

FIG.  PAGE 

80.  Mouth  of  Ceratadus  forsteri      .         •  .         .         .78 

81.  BeBtoration  of  Coccosteua  decipien»^  from  the  Middle  Old  Bed 

Sandstone  of  Scotland.    (After  A.  S.  Woodward)  .  *     79 

82.  Jaws  of  Dinichthysj  from  the   Upper  Devonian  of  Ohio, 

88.  HomoBtetu  ndUeri,  from  the  Middle  Old  Bed  Sandstone  of 

Caithness.     (After  B.  H.  Traquair)  ....       80 

84.  Bestoration  of  Holoptyclwus  fl^mngiy  from  the  Upper  Old 

Bed  Sandstone  of  Scotland.     (After  B.  H.  Traquair)  82 

85.  Tr^sverse  section  of  Holoptychian  (Dendrodont)  Tooth. 

(After  C.  H.  Pander) 82 

86.  Bestoration  of  OUeolepU  macrolepidotus,  from  the  Middle 

Old  Bed  Sandstone  of  Scotland.     (After  B.  H.  Traquair)  .       88 

87.  Tooth    of    8trep8odu8    acuu/roides,  from    the    British    Goal 

Measures  .88 

88.  Bestoration  of  UncUna  {HolophcLgtu)  gulo^  from  the  Lower 

Lias  of  Lyme  Begis.     (After  A.  S.  Woodward)  .       84 

89.  Scales  of  Elomchthya  stHatus,  from  the  Lower  Carboni- 

ferous of  Scotland .85 

90.  Bestoration  of  PaZoeoniscus  macropomus,  from  the  Upper 

Permian  of  Germany.     (After  B.  H.  Traquair)  .       85 

91.  Bestoration  of  EuTtfnottis  orenattu,  from  the  Lower  Car- 

boniferous of  Scotland.     (After  B.  H.  Traquair)  .       86 

92.  Bestoration  of  Platysonvus  airiatus,  from  tne  Upper  Per- 

mian of  Europe.     (After  B.  H.  Traquair)         ...  86 
98.  Bestoration  of  Uhondrostetu  ocipenBeroides^  from  the  Lower 

Lias  of  Lyme  Begis.    (After  A.  S.  Woodward)         .         .  87 

94.  Skeleton  of  existing  Sturgeon,  Adperuer     ....  88 

95.  DapedMAs  poUttis,  m)m  the  Lower  lias  of  Lyme  Begis         .  90 

96.  L^ndotus  mcmtelU^  from  the  Wealden  of  Sussex  .  90 

97.  Pa^s  of  the  skeleton  of  Pycnodonts  .....  91 

98.  Bestoration  of  Eugnatlms  orthostomiis^  from  the  Lower 

Lias  of  Lyme  Begis.    (After  A.  S.  Woodward)  92 

99.  Bestoration  of  Catunia  fwrcatua,  from  the  Lithographic 

Stone  of  Bavaria.     (After  A.  S.  Woodward)    ...       92 

100.  Bestoration  of  Hypaocormus  inHgnis,  from  the  Lithographic 

Stone  of  Bavaria.     (After  A.  S.  Woodward)    ...       98 

101.  Bestoration    of   Aapidorhynehtis    ctcutiroetriBj    from    the 

Lithographic  Stone  of  Bavaria.     (After  A.  S.  Woodward) .       98 

102.  Bestoration  of  Leptolepia  d/ubius,  from  the  Lithographic 

Stene  of  Bavaria.     (Alter  A.  S.  Woodward)    ...  95 

108.  Skeleton  of  existing  Common  Perch,  Perca  flumcUiU9  95 

104.  Cycloid  and  ctenoid  scales        ......  96 

105.  Biestoration  of  DipUynvyttus  hrwUwmus^  from  the  Upper 

Cretaceous  of  Mount  Lebanon.    (After  Pictet  and  Hum- 
bert)     97 

106.  Capelin  (MaUotu9  DiMo9%bs)    in  nodule   of  Glacial  Clay, 

Greenland 97 

107.  Bestoration    of    Evrypholds    hoisHeri,    from    the    Upper 

Cretaceous  of  Mount  Lebanon.     (After  Pictet  and  Hum- 
bert)   98 

108.  Bestoration  of  SardmUddes  crassicttudus^  from  the  Upper 

Cretaceous  of  Westphalia.     (After  A.  S.  Woodward)         .      98 


LIST  OP  ILLUSTRATIONS  IN  TEXT.  XI 

FIG.  PAGS 

109.  Bestoration  of  Hoplopteryx  lewenenna,  from  the  English 

Chalk.    (After  A.  S.  Woodward) 101 

110.  Bestoration  of  AipichthyB  nwnor^  from  the  Upper  Greta- 

oeons  of  Mount  Lebanon.    (After  Piotet  and  Humbert)  .  101 

111.  Mene  rhombeua,  from  the  Upper  Eooene  of  Monte  Boloa   .  102 

112.  SemiophoTus  veUeatUt  from  the  Upper  Eooene  of  Monte 

Boloa.         . 108 

118.  Smerdis  nvmutus^  from  the  Oligooene  of  Aiz  in  Ftovence  .  108 

114.  SpanmodtiB  ovoUb,  from   the    Upper   Eocene   of  Monte 

Bolca 104 

115.  Pharyngeal  teeth  of  PhyUodua  polyodus,  from  the  London 

Clay  of  Sheppey 104 

116.  Teeth  of  Dioaon  soUUe,  from  the  Miooene  of  Malta    .         .,  104 


PREFACE. 


Since  the  last  edition  of  the  "  Guide  to  Fossil  Beptiles  and 
Fishes  "  was  published  in  1896,  the  additions  to  the  collection 
have  been  so  numerous,  and  knowledge  has  advanced  so 
much,  t}iat  the  book  has  now  been  entirely  re-written  by 
Dr.  A.  Smith  Woodward,  the  Keeper  of  Geology.  The  present 
issue,  however,  retains  all  the  original  features  of  the  Guide, 
and  is  not  in  any  sense  a  systematic  treatise.  Its  arrange- 
ment is  determined  by  that  of  the  cases  and  specimens,  and 
it  sometimes  refers  to  trivial  details  which  are  of  interest 
solely  to  visitors  actually  in  the  Galleries. 

As  fossils  can  only  be  understood  by  those  who  have 
some  acquaintance  with  the  existing  world  of  life,  this 
Guide  assumes  on  the  part  of  the  reader  at  least  as  much 
elementary  knowledge  as  is  contained  in  the  Guides  to  the 
Department  of  Zoology. 

Many  of  the  specimens  bear  small  discs  of  green  or  red 
paper.  Those  marked  with  green  discs  are  either  ''type- 
specimens  "  or  have  been  described  and  illustrated  in  some 
scientific  work,  to  which  a  reference  is  given  on  the  label 
Those  marked  with  red  discs  have  been  merely  noticed  or 
briefly  described  in  print. 

E.  Eay  Lankester, 

Director. 
June,  1905. 


INTRODUCTION. 


Objects  mach  resembling  fishes,  shells,  plants,  and  other 
remains  of  living  things,  have  been  noticed  in  rocks  from 
time  immemorial.  They  are  so  abundant  and  conspicuous 
in  some  of  the  countries  round  the  Mediterranean,  where  the 
Greek  and  Soman  civilisations  flourished,  that  they  cannot 
fail  to  have  attracted  the  attention  of  the  earliest  observers. 
Herodotus,  for  example,  referred  to  sea-shells  from  the  stone 
quarries  in  the  hills  of  Egypt  and  the  Libyan  desert.  Other 
contemporary  philosophers  and  writers  made  similar  observa- 
tions, and  most  of  them  appear  to  have  reached  the  very 
natural  conclusion  that  these  petrified  relics  were  originally 
buried  in  the  bed  of  the  sea,  which  had  hardened  and  become 
dry  land  through  the  retreat  of  the  waters. 

At  this  early  period  in  the  study  of  natural  philosophy, 
however,  it  was  a  common  belief  that  animals  could  originate 
from  the  mud  or  slime  of  lakes  and  rivers.  There  was 
therefore  another  reasonable  explanation  of  their  occurrence 
as  petrifactions  in  stone  which  seemed  simpler,  because  it 
did  not  involve  any  startling  theories  as  to  great  changes  in 
the  relations  of  land  and  sea.  If  certain  animals  could  be 
generated  in  mud,  it  appeared  quite  probable  that  they  should 
sometimes  remain  concealed  in  their  native  element  without 
reaching  the  surface,  and  in  that  case  they  would  become 
harden^  into  stone  itself.  As  Theophrastus  remarked 
concerning  petrified  fishes,  they  might  have  "  either  developed 
from  fresh  spawn  left  behind  in  the  earth,  or  gone  astray 
from  rivers  or  the  sea  into  cavities  of  the  earth,  where  they 
had  become  petrified."  These  bodies  thus  appeared  to  be 
mere  curiosities,  and  they  were  treated  as  such  by  Aristotle, 
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who  was  content  to  regard  them   as   produced   by  some 
plastic  force  in  the  rock  which  he  could  not  explain. 

The  authoritative  opinion  of  Aristotle  was  almost 
universally  accepted  by  the  few  writers  who  considered  the 
subject  before  the  revival  of  learning  towards  the  beginning 
of  the  sixteenth  century.  By  this  time  the  numerous  shells, 
teeth,  and  fish-remains  met  with  in  the  stone  quarries  of 
Italy  had  induced  several  observers  in  that  country  to 
reconsider  the  question  of  their  true  nature.  Similar 
discoveries  in  otiher  European  countries  were  also  being 
<iiscussed  in  their  bearing  on  the  same  problem.  The  objects 
found  in  stone  were  now  closely  compared  with  the  shells, 
teeth,  and  skeletons  of  the  animals  most  nearly  resembling 
them  which  still  lived  in  the  Mediterranean  sea.  The 
plant-remains  were  also  studied  deeply  in  connection  with 
the  leaves  of  the  known  existing  vegetation.  The  result  was 
that,  although  many  observers  still  adhered  to  the  long- 
prevalent  belief,  some  of  the  most  philosophical  minds  were 
compelled  by  strict  reasoning  to  admit  that  the  fossUia 
(Latin,  "  things  dug  up  "),  or  fossils,  as  they  were  now 
commonly  termed,  were  really  the  remains  of  the  once-living 
animals  and  plants  which  they  appeared  to  represent. 
Leonardo  da  Vinci,  the  well  known  painter,  was  one  of  the 
first  to  support  this  opinion  with  unanswerable  arguments; 
while  Steno,  a  Professor  in  the  University  of  Padua,  more 
than  a  century  later,  made  it  impossible  any  longer  to  doubt 
his  demonstration  of  the  facts.  Steno's  collection  was 
acquired  by  the  English  Gresham  Professor,  John  Woodward, 
who  bequeathed  it  to  the  University  of  Cambridge,  where  it 
is  stiU  preserved  in  the  Woodwardian  Museum. 

The  true  nature  of  fossils  was  thus  settled  by  the 
beginning  of  the  eighteenth  century,  and  the  next  problem 
was  to  explain  how  the  remains  of  sea-animals  had  been 
buried  in  the  rocks  far  inland  and  at  great  heights  among 
hills  and  mountains.  For  at  least  sixty  years  it  was  the 
prevailing  opinion  that  all  the  phenomena  could  be  accounted 
for  by  the  Deluge  recorded  in  the  Pentateuch.  There  were, 
however,  many  difficulties  in  accepting  this  explanation, 
and  the  discussions  at  the  time  led  to  a  most  detailed  study 
of  the  manner  in  which  the  fossils  were  grouped  and 
distributed  in  the  different  kinds  of  rock.  Observations 
accumulated  at  a  remarkable  rate,  until,  by  the  end  of  the 
eighteenth  century,  it  became  quite  clear  that  the  fossilised 
animals  and  plants  could  not  have  lived  all  together  at  one 
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time,  but  belonged  to  many  different  periods  of  the  earth's 
history.  Their  destruction  and  burial,  therefore,  could  not 
be  ascribed  to  any  single  great  catastrophe.  It  was  demon- 
strated that  during  past  ages  the .  distribution  of  land  and 
sea,  mountains  and  plains,  had  frequently  changed — ^that,  in 
fact,  rain,  rivers,  waves,  currents,  volcanoes,  and  phenomena 
like  earthquakes,  were  continually  altering  the  earth's 
surface,  even  under  the  eyes  of  man  himself.  The  fossils 
were  proved  in  most  cases  to  be  buried  in  displaced  portions 
of  sea-bottom,  and  in  the  mud  of  dried-up  lakes ;  and  it  was 
realised  that  the  relative  ages  of  these  deposits  could  be 
determined  by  the  order  in  which  they  lay  one  upon 
another.  Thus  arose  the  true  **  science  of  the  earth,"  which 
was  named  Geology  by  De  Luc  in  1778. 

An  English  civil  engineer,  William  Smith  (1769-1839), 
was  perhaps  the  first  to  realise  fully  the  possibilities  of  this 
new  branch  of  learning.  His  profession  necessitated  much 
travel  through  the  country,  and  his  interest  in  the  distri- 
l)ution  of  fossils  in  the  different  kinds  of  rock  led  him  to 
make  a  large  collection,  which  was  acquired  by  the  British 
Museum  in  1816,  and  is  now  exhibited  in  Gallery  No.  11 
of  the  Department  of  Geology.  His  published  maps  and 
writings  prove  that  the  various  features  of  the  landscape, 
in  districts  where  fossils  occur,  are  naturally  carved  out  of 
layers  of  rock,  which  are  simply  old  sea-beds  or  lake-beds 
piled  one  upon  another,  the  oldest  at  the  bottom,  the  newest 
at  the  top,  each  containing  its  own  definite  and  invariable 
set  of  fossils.  They  also  show  that  in  most  cases  when  these 
old  sediments  were  raised  into  dry  land,  they  were  tilted  in 
various  ways  from  their  originally  horizontal  position;  so 
that  it  is  often  possible  in  a  short  walk  to  pass  over  the  cut 
edges  of  many  successive  layers,  perhaps  hundreds  of  feet  in 
thickness,  representing  immense  periods  of  time. 

While  Smith  and  others  were  busily  engaged  in  collecting 
fossils  and  observing  their  distribution,  Blumenbach,  Cuvier, 
Lamarck,  Brongniart,  and  other  naturalists  were  occupied 
with  a  detailed  study  of  the  fossils  themselves.  They  soon 
demonstrated  that,  while  most  of  these  petrified  remains 
could  be  interpreted  by  comparing  them  with  the  life  of  the 
present  world,  a  large  proportion  represented  animals  and 
plants  no  longer  existing.  They  also  observed  that  the 
older  the  fossUs,  the  more  strikingly  different  they  were 
from  any  animals  and    plants  now  living.     It    therefore 
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became  evident  that  fossils  afforded  a  means  of  discovering 
the  past  history  of  life  on  the  earth — of  determining  the 
gradual  stages  by  which  oar  present  animals  and  plants 
have  become  what  they  are,  and  have  assumed  their  present 
geographical  distribution.  Thus  was  attained  the  "science 
of  ancient  life,"  which  was  named  Paladontology  by 
H.  D.  de  Blainville  and  Fischer  von  Waldheim  in  1834. 

The  Department  of  Geology  in  the  British  Museum 
chiefly  deals  with  fossils  from  the  latter  point  of  view,  and 
attempts  to  eicplain  the  main  features  in  the  life  of  the 
Present  by  reference  to  that  of  the  Past 


Note  to  the  Geological  Tinte-scale. — The  names  in  the  three  columns 
to  the  left  are  applied  only  to  periods  of  time.  The  names  in  the  two 
columns  on  the  nffht  are  those  of  actual  strata  deposited  during  the  time- 
periods  opposite  which  they  are  placed.  These  strata  or  rock-g^ups  are 
only  a  few  out  of  the  many  that  might  have  heen  mentioned,  and  it  must 
not  he  inferred  that  those  in  the  European  column  are  the  precise 
equivalents  of  those  next  them  in  the  British  column.  It  is  juat  heeause 
rock'formations  in  different  parts  of  the  world  so  rarely  are  equivalent, 
that  a  time-scale  is  needed  to  which  each  can  he  referred.  The  ahsolnte 
duration  of  the  divisions  on  the  time-scale  is  a  matter  of  pure  conjecture ; 
hut  their  relative  duration  can  he  roughly  estimated  from  the  thickness 
of  the  rocks.  An  attempt  is  made  to  represent  this  relative  duration  hy 
the  diagram  to  the  right,  which  is  hased  on  the  thickness  of  the  rocks  in 
N.W.  Europe. 


8 

■ 

I 
J 

.2 

t 

•»• 


< 

H 

H 
H 


o 

3 


Q 

O 

g 

o 


O 


o 


3 

m 


HOIi< 


PLIO< 


MIOO] 


0I.IO4 


EOGHB] 


OBETi 


JTJSAI 


sii.tri 


OBIH) 


oakb: 


RELATIVE  LENGTHS  OP  EPOCHS. 


TERTIABY.    I,fl00  ft. 


OaSTAGEOTJB.    2,500  ft. 


JITBASSIC.    5000  ft. 


TBIA88IC.    3000  ft. 


PERMIAir.    1,500  ft. 


CARBOMIFEROTTS. 

1 '2,000  ft. 


DEVONIAN.    4000  ft. 


8ILTTRIAN. 

7000  ft. 


OBBOYICIAN. 

15,000  ft. 


OAHBRIAN. 

ie,ooo  ft 


PREOAKBRIAN. 

Extent  unknown. 


>         ^    * 


XVUl  INTRODUCTION. 

became  evident  that  fossils  afforded  a  means  of  discovering 
the  past  history  of  life  on  the  earth — of  determining  the 
gradual  stages  by  which  our  present  animals  and  plants 
have  become  what  they  are,  and  have  assumed  their  present 
geographical  distribution.  Thus  was  attained  the  ''science 
of  ancient  life/'  which  was  named  Patoontology  by 
H,  D.  de  Blainville  and  Fischer  von  Waldheim  in  1834. 

The  Department  of  Geology  in  the  British  Museum 
chiefly  deals  with  fossils  from  the  latter  point  of  view,  and 
attempts  to  explain  the  main  features  in  the  life  of  the 
Present  by  reference  to  that  of  the  Past 


Note  to  the  Geological  Time-scale. — The  names  in  the  three  colomna 
to  the  left  are  applied  only  to  periods  of  time.  The  names  in  the  two 
columns  on  the  right  are  thofie  of  actual  strata  deposited  during  the  time- 
periods  opposite  which  they  are  placed.  These  strata  or  rook-groups  are 
only  a  few  out  of  the  many  that  might  have  been  mentioned,  and  it  must 
not  be  inferred  that  those  in  the  European  column  are  the  precise 
equivalents  of  those  next  them  in  the  British  column.  It  is  just  because 
rock-formations  in  different  parts  of  the  world  so  rarely  are  equivalent, 
that  a  time-scale  is  needed  to  which  each  can  be  referred.  The  absolnte 
duration  of  the  divisions  on  l^e  time-scale  is  a  matter  of  pure  conjecture ; 
but  their  r^tive  duration  can  be  roughly  estimated  from  the  thickness 
of  the  rocks.  An  attempt  is  made  to  represent  this  relative  duration  by 
the  diagram  to  the  right,  which  is  based  on  the  thickness  of  the  rocks  in 
N.VV.  Europe. 
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GALLERIES  Nos.  3,  4,  5, 11.— FOSSIL  REPTILES. 


Reptiles,  or  "creeping  things,"  axe  appropriately  named 
when  the  existing  world  alone  is  considered.  It  is  true 
that  most  lizards  run  with  great  rapidity  on  land,  while 
a  few  (such  as  Draco)  glide  through  the  air  from  branch 
to  branch  among  trees.  It  is  also  true  that  some  croco- 
diles are  both  good  runners  and  expert  swimmers.  All 
these  animals,  however,  progress  with  a  distinctly  gliding 
or  sinuous  creeping  motion,  and  so  soon  as  they  stop  the 
whole  weight  of  their  body  rests  directly  on  the  ground. 
Their  limb-bones  are  tipped  with  a  cap  of  cartilage  or 
gristle,  and  are  not  united  by  well-fitting  joints  like  those 
of  mammals  or  birds.  Consequently,  the  limbs  are  used 
merely  for  progression  or  balancing,  and  do  not  serve  either 
for  habitual  support  of  the  body  or  for  many  of  the  other 
purposes  to  which  they  are  adapted  among  the  higher  warm- 
blooded animals  just  mentioned. 

The  predecessors  of  these  "  creeping  things,"  presumably 
including  their  ancestors,  are  revealed  by  fossils,  and  prove  to 
be  remarkably  different  from  those  which  now  survive.  During 
the  Secondary  or  Mesozoic  Period  of  the  eai-th's  geological 
history  reptiles  occupied  the  place  in  the  economy  of  Nature 
which  has  since  been  usurped  by  mammals  and  birds.  There 
were  land-reptiles,  both  great  and  small,  with  supporting 
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limbs  as  effective  as  those  of  an  elephant  or  of  an  ostricl 
Some  of  these  were  massive  vegetable-feeders  as  ponderoo. 
as  ground-sloths;   others  were  slim  carnivores  as  agile  & 
cats;   while  a  few  were  clearly  adapted  for  hopping  cr 
jumping.    There  were  also  sea-reptiles  with  paddl^fome^ 
solely  for  swimming,  and  some  of  these  animals  had  thr 
outward  shape  of  dolphins  or  porpoises,  while  others  were  ci 
unique  proportions,  and  a  .few  might  have  passed  for  iht 
traditional   sea-serpent.     Moreover,   there   were    nnmeious 
true  flying  reptiles  with  well-developed  wings  supported 
by  bones  of  a  texture  and  construction  now  peculiar  u» 
birds. 

The  Secondary  period  was^  therefore,  the  "  Age  of  Beptiles/' 
just  as  the  Tertiary  period  is  the  "Age  of  Mammals  and 
Birds."  Indeed,  the  casual  observer  on  entering  the  Grallen* 
of  Fossil  Beptiles  may  be  pardoned  for  asking  the  ressfm 
why  many  of  them  are  actually  placed  in  the  cold-bloode>i 
Reptilian  Glass  and  not  among  the  warm-blooded  mammal? 
or  birds.  The  brief  explanation  is,  that  they  show  a  combi- 
nation of  peculiarities  in  the  skeleton  which  is  exclusively 
characteristic  of  reptiles  in  the  existing  world.  Althoogi. 
some  of  the  huge  Dinosaurs  bear  an  outward  resemblance  t<. 
mammals,  they  cannot  be  associated  with  those  quadxiipeds 
because  their  lower  jaw  consists  of  several  pieces  and  i> 
hinged  to  the  skull  by  a  large  separate  bone  (the  '*  quadrate  " ) 
while  their  ankle-joint  is  not  at  the  root  of  the  toes  but 
between  the  two  rows  of  ankle-bones.  The  Ichthyosaurs  art 
not  fishes,  because  their  nose-passages  and  their  che8t-bone^ 
show  that  they  breathed  by  lungs;  while  they  are  no: 
porpoise-like  mammals,  because  itheir  lower  jaw  consists  of 
several  pieces  and  their  cheek  is  covered  with  separau 
bones  which  encircle  the  peculiar  "quadrate"  bone.  Tht 
Pterodactyls  are  not  birds,  because  well-preserved  fossik 
prove  that  they  had  no  feathers,  while  their  wings  weit 
arranged  on  a  different  pattern;  and  they  are  not  flying- 
mammals,  or  bats,  because  they  exhibit  the  complexity  o: 
the  lower  jaw  and  its  connections  already  mentioned  a^ 
characteristic  of  walking  and  swimming  reptiles. 

In  short,  the  modem  snakes,  lizards,  crocodiles,  turtle^ 
and  tortoises  are  merely  the  degenerate  survivors  of  a  lat^t 
which  no  longer  occupies  foremost  rank.  They  give  ven 
little  idea  of  the  Class  Septilia  as  it  was  at  its  mos: 
flourishing  period. 


REPTILIA, 


Class  IIL— REPTILIA. 

Obder  L— SQUAMATA. 

Sub-order  1. — Ophldia. 

The  snakes  appear  to  be  essentially  if  not  exclusively  Table-case 
Tertiary  reptiles,  and  their  fossil  remains  are  both  rare  and 
fragmentary.  Fine  portions  of  the  vertebral  column  of  sea- 
sn^es  (PcUcBophds)  from  the  Lower  Eocene  (London  Clay)  of 
Sheppey  are  exhibited ;  and  there  are  also  some  detached 
vertebree  of  another  large  sea-snake  (JPterosphenus),  which  is 
found  with  Zeuglodon  in  the  Eocene  both  of  Alabama,  U.S.A., 
and  of  the  Eayum,  Egypt.  The  largest  known  snake  is  an 
extinct  kind  of  python,  OigaTUophis  garstini,  from  the  Middle 
Eocene  of  the  Payum,  represented  by  vertebrsB  and  a  portion 
of  jaw,  which  seem  to  show  that  the  animal  attained  a  length 
of  not  less  than  50  or  60  feet. 

Sub-order  2. — Laoertilia. 

Ordinary  lizards  are  not  definitely  known  before  the  Table-oase 
Tertiary  period,  but  a  few  detached  jaws  (Macellodus)  from  ^* 
the  Purbeck  Beds,  and  teeth  (Coniasaurus)  from  the  Chalk, 
may  perhaps  belong  to  reptiles  of  this  kind.  Like  those  of 
the  snakes^  all  their  fossil  remains  are  very  fragmentary, 
and  a  typical  collection  is  exhibited  in  Table-case  F.  Some 
of  the  early  Tertiary  lizards  are  interesting  on  account  of 
their  distribution.  Igiiana,  for  example,  which  is  now 
characteristic  of  tropical  America,  is  represented  by  fossils  in 
the  Upper  Eocene  of  Hampshire  and  in  the  Oligocene  Phos- 
phorites of  France.  Among  Pleistocene  species,  Faranus 
prisctcSf  from  the  river  deposits  of  Queensland,  is  noteworthy 
as  being  the  largest  known  lizard,  its  length  being  probably 
not  less  than  6  feet. 

Sub-order  3. — Dollohosaaria. 

During    the    Cretaceous    period    there    were  numerous  Table-oase 
swimminjg  sea-reptiles,  which  seem  to  have  been  neither         ^-^ 
snakes  nor  lizards,  but  intermediate  between  these  modern 
groups.    They  were  of  two  kinds — one  with  a  small  head, 
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rather  slender  necb,  and  lizard-like  limbs — the  other  with  a 
'■  lat^e  head,  short  and  stout  neck,  and  well-formed  paddles. 
The  first  kind  is  xepiesented  by  small  reptiles,  which  are 
named  Dolichosauria  ("  long  linirds ")  in  allusion  to  their 
elongated  shape.  The  backbone  is  indeed  snake-like,  and 
the  vertebne  when  found  isolated  have  sometimes  been 
mistaken  for  those  of  snakes.  DoHehotaunia  itself  is  repre- 
sented in  Table-case  F  by  a  fine  specimen  from  the  Chalk  of 
Burham,  Kent.  There  is  also  a  nearly  complete  skeleton 
of  a  closely  related  animal,  in  hard  limestone  of  the  same 
geological  age,  &om  Lesina,  Dalmatia. 

Sdb-ordeb  4. — Hoaaiaoris. 

Wnii-oaM  The  second  group  of  Cretaceous  swimming  reptiles  just 
mentioned  comprises  large  animals,  shaped  more  or  less  lilce 
elongated  porpoises  or  ichthyosaura.  Their  skull  resembles 
that  of  a  lizaid,  but  the  jaws  are  as  loose  as  those  of  snakes 


Holland ;  About  one-fifteenth  nat.  liEs.    (WaU.<u 

for  swaUowing  bulky  prey,  while  some  of  the  palate-bones 
bear  recurved  teeth.  The  teeth  themselves  are  large  aod 
conical,  and  firmly  fixed  by  swollen  bases  to  the  supporting 
jaws  {F^.  1).  The  eye  is  surrounded  by  a  ring  of  "sclerotic 
plat«s."  The  vertebrse  are  united  by  shallow  ball-and-socket 
joints,  the  ball  being  posterior.  BotJi  pairs  of  limbs  and  their 
supports  are  fundamentally  like  those  of  a  lizard,  but  modified 
into  effective  paddles  (Fig.  2).     The  toe.8  are  flattened  from 


si 


6      GUIDE  TO  THE  FOSSIL  EEPTILB8,  AMPHIBIANS,  FISHES. 

Wall-oase  side  to  side,  lengthened  by  a  multiplication  of  the  joints,  and 
^'  destitute  of  claws.  There  is  no  armour,  except  perhaps  a 
partial  covering  of  thin  scales.  The  typical  genus  is 
Mosasaurvs  ("  Meuse-lizard  ")  itself,  so  named  because  it  was 
first  found  in  the  Chalk  of  Maastricht  in  the  valley  of  the 
Meuse.  This  is  represented  in  WaU-case  1,  not  oidy  by  a 
plaster  cast  of  the  skull  and  jaws  of  M.  camperi,  now  in  the 
Paris  Museum  (Fig.  1),  originally  described  by  Cuvier,  but 
also  by  numerous  other  remains  of  the  same  species  from 
Maastricht,  including  a  fine  piece  of  jaw  presented  more  than 
a  century  ago  by  Dr.  Peter  Camper,  the  celebrated  Dutxi 
anatomist.  Mosamurus  camperi  must  have  been  a  very  laige 
animal,  probably  not  less  than  50  feet  in  length.  Teeth  and 
other  fragments  of  Mosaaauras  and  allied  genera  (Liodan,  etc) 
are  also  exhibited  from  the  English  Chalk.  Instructive 
portions  of  the  skeleton  of  a  smaller  Mosasaurian,  Platecarptti 
(Fig.  2),  are  shown  in  slabs  of  Chalk  from  Kansas,  U.S.A.  A 
hind  paddle  of  Tyhsaurua,  from  the  same  formation  and 
locality,  illustrates  the  nature  of  the  Mosasaurian  limb.  There 
is  also  from  the  Kansas  Chalk  a  skull  of  Clidastes,  a  relatively 
small  animal  shaped  remarkably  like  a  snake^  but  with  the 
usual  paddles,  and  with  a  deepening  of  the  spines  of  the 
hindmost  tail- vertebrae,  which  suggests  that  it  was  originally 
provided  with  a  vertical  tail-fin.  Fragments  of  jaws  of  a 
large  Ziodon  from  the  Greensand  of  New  Zealand  indicate 
the  wide  range  of  the  Mosasaurians  in  the  Cretaceous  sea. 

Order  II.— ORNITBOaAUBIiu 

Wajl-oase        True  fljring    reptiles    lived    throughout  the   Secondary 

2*         period,  and  are  known  by  many  nearly  complete  skeletons 

^**^^*"®*from  the  Lias  of   England  and  Germany,  the  Lithographic 

'  D.         Stone  (Kimmeridgian)  of  Germany,  and  the  Chalk  of  Kansas, 

U.S.A.     They  form  the  Order  Omithosauria  ("  bird-lizards  "I 

or  Pterosauria  ("  wing-lizards  "),  and  are  commonly  referred 

to  as  Pterodactyls,  because  Cuvier  gave  the  name  of  PUro- 

dactylvs  (''  wing-finger ")  to  the  first  specimens    when  h«f 

originally  described  them  and  recognised  their  true  naturei 

In  these  reptiles  the  skeleton  is  very  light,  and  composed  of 

hard,  dense  bone  like  that  of  birds  of  flight;   while  the 

vertebrae  and   limb-bones  have  well-fitting  joints,  and  are 

hollowed  to  receive  air  from  the  lungs.    The  head  is  shaped 

like  that  of  a  bird,  and  similarly  fixed  at  right  angles  to  the 

neck.    The  brain  is  comparatively  small,  but  in  the  arrange- 
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ment  of  its  parts  it  bears  a  most  striking  resemblance  to  the   Wall-oase 
brain  of  a  bird.    The  neck  is  stout  and  mobile,  its  large  verte-  fn-we^ases 
bne  being  united  by  ball-and-socket  joints,  in  which  the  ball        x-^ 
is  posterior.    The  body  is  relatively  small,  and  the  tail  varies         P. 
in  extent,  being  sometimes  long  and  slender,  sometimes  very 
short    The  wings  are  disptoportionately  large,  and  the  wing- 
membrane  is  supported  by  the  much-elongated  fifth  finger, 
while  the  other  fingers  remain  small  or  even  rudimentary. 
The  breast-bone  is  expanded  as  in  birds,  and  keeled  in  front 
to  accommodate  the  muscles  for  flapping  the  wings.     The 
hind  limbs  are  weak,  and  four  of  the  slender  toes  bear  claws. 
No  armour  of  any  kind  has  been  noticed  even  in  the  finest 
known  specimens  from  the  Lithographic  Stone  of  Bavaria, 
which    exhibit    clear    impressions    of    the    smooth    wing 
membrane. 

The  latest   Pterodactyls    are   the  largest,  and  are  best 


Fig.  3. — Skeleton  of  a  toothless  Flying  Reptile  {Pteranodon  occidetUalis), 
from  the  Um>er  Cretaceous  of  Kansas,  U.S.A. ;  about  one^  fifty-fourtn 
nat.  size.    (WaU-case  2.) 

known  by  skeletons  from  the  Chalk  of  Kansas.  They  are 
well  illustrated  by  a  fine  pair  of  wings  of  Pteranodon,  which 
are  mounted  on  a  picture  of  the  complete  skeleton  in  Wall- 
case  2  (Fig.  3).  The  outlines  and  proportions  of  the  bones 
painted  in  tUs  picture  are  based  partly  on  specimens  in 
American  museums,  partly  on  imperfect  remains  in  Table- 
cases  3,  4  The  jaws  form  a  sharp,  toothless  beak,  and  the 
head  rises  behind  into  ^  promineut  crest.  The  breast-bone 
is  short  and  broad,  with  the  keel  in  front ;  and  the  shoulder- 
blade  on  each  side  is  firmly  fixed  to  the  backbone  to 
strengthen  the  socket  in  which  the  wing  works.  The  wing- 
fingers,  of  which  the  actual  bones  are  shown,  are  immense, 
and  the  supposed  extent  of  the  membrane  they  originally 
supported  is  indicated  by  colour.  The  total  expanse  of 
the  wings  is  about  eighteen  feet,  and  it  is  thought  that  the 


8      aUIDE  TO  THE   FOSSHi  BBFTILBS,  AUPHIBIASS,  FISHES. 

rWoll-oaM  prmcip&l   muscles  which   raised   them  apirards  had  their 

TiM^nnnnn  ''"S"'  "*  *■'**  *"***  *'  ^^  ^Miit  of  the  head.    Three  diminu- 

2_4.       tive  fingers  with  conspicuous  claws  occot  as  mere  splints 

D.        grafted  on  the  basal  piece  of  each  wing-finger.     The  hind 

legs  are  shown  to  be  quite  weak,  and  could  scarcely  have  snp- 


FiQ.  4— Skeleton  of  a  sbott-Uiled  Flying  BeptUe  {Pl^rodoetylv  tpeelabtiiA. 
bom  the  Upper  JonoEio  (Lithogntphio  Stone)  oftEiohstStt,  Bftwii: 
mit.  bIes.    a.  pnbio  bone,     (Tkbl»«Me  1.) 

ported  the  whole  weight  of  the  animal  wheu  at  rest  or  moving' 
on  the  ground.  The  remains  of  Pteranodoa  in  rables»se  4 
exhibit  the  hind  legs  in  association  with  the  wings  ano 
the  nearly  complete  breast-bone.  All  the  specimens  &^m  the 
Kansas  Chalk  are  flattened  in  the  rock  and  btoken  by  pres- 
sure ;  but  a  few  bones  of  similar  gigantic  Pterodactyls  froiu 


the  English  Chalk  have  their  ceatral  cavity  filled  witli  rock,  WaU^aM^ 
and  so  preserve  their  original  shape.  An  incomplete  humerus  _, 
from  the  Chalk  of  Burham,  Kent,  in  Table-caae  3  is  especially 
noteworthy  in  this  respeut:  where  sharply  cut  across  in 
three  places  it  displays  the  extreme  tbinnesa  of  the  dense 
bony  wall,  and  also  exhibits  traces  of  an  internal  framework 
of  delicate  struts  to  strengthen  the  expanded  upper  end. 
Most  of  the  English  Cretaceous  Pterodactyls  (Omit/uxkeirus) 
were  provided  with  large  teeth  in  sockets,  as  shown  by 
portions  of  jaws  irom  both  the  Chalk  and  the  Cambridge 
Greensand.  Some  of  their  American  contemporaries  were 
also  toothed. 

The  Juraasic  Pterodactyls  are  much  smaller  than  those 
which  followed  them  in  the  Cretaceous  period.    Some  of  the 


short-tailed  forms  {Pterodactylus,  Fig.  4),  exhibited  in  Table- 
case  1,  are,  indeed,  no  larger  than  sparrows  or  thnishes. 
All  are  provided  with  teeth  in  sockets,  and  all  have  three 
complete  fingers  with  claws  adjoining  the  base  of  the  wing- 
finger.  Their  first  finger,  or  thumb,  is  commonly  supposed 
to  be  reduced  to  the  little  spur  of  bone  which  turns  inwards 
to  support  the  piece  of  membrane  originally  extending  from 
the  shoulder  to  the  wriat.  A  long-tailed  form  (Bhampho- 
rhynchus),  with  the  slender-toothed  jaws  ending  in  front 
in  a  pointed  toothless  beak,  is  represented  at  the  bottom  of 
Wall-case  2  by  several  portions  of  skeletons  from  the  Litho- 
graphic Stone  of  Bavaria.  The  grain  of  this  stone  is  so  fine 
that  some  specimens  of  Bhamphorhynehus  have  been  found 
displaying  impressions  of  the  smooth  wing-membrane.     A 
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Wall-oaae  plaster  cast  of  the  best  of  these  fossils,  now  in  the  Yalf 

TnM^nnnnn  University  Museum,  is   exhibited,  and   justifies   the  late 

l_4.       Professor  Marah's  restoration  of  the  animal  reproduced  i: 

B.         Fig.  5.    It  will  be  noted  that  there  is  a  rudder-like  expansicc 

of  the  skin  at  the  end  of  the  long  tail.    Another  long-taileii 

Pterodactyl  (Dimorphodon)  is  also  represented  by  some  well- 

preserved  portions  of  skeletons  in  slabs  of  lias  from  Lyme 

Begis,  Dorsetshire.     Its  head  is  disproportionately  laige  and 

of  remarkably  light  structure,  with  large  teeth  in  sockets  in 

front,  small  teeth  behind.    Its  hind  limbs  are  also  relati?ely 

large  and  stout;  and  its  long  tail  is  strengthened  by  bony 

tendons.    A  plaster  cast  of  the  skull  of  another  Pterodactyl 

(Scaphognatktis  pibrdoni),  from  the  Upper  lias  of  Whitby,  is 

noteworthy  as  displaying  the  shape  and  proportions  of  the 

brain  (Table-case  1). 

Order  III.— OROCODILIA. 

Wall-oases  At  the  present  day  crocodiles  live  only  in  tropical  aiid 
Tabie^rases  s^b-tropical  regions ;  but  in  the  early  part  of  the  Tertiary 
6-12.  period  they  had  a  much  wider  distribution,  perhaps  in 
consequence  of  the  greater  extent  of  genial  conditions  ai 
that  time.  There  cannot  be  much  doubt,  for  example,  that 
during  the  Eocene  period  the  climate  in  the  latitude  of 
southern  England  was  sub-tropical.  True  crocodiles  lived  in 
the  rivers  at  the  mouth  of  which  the  London  Clay  was  de 
posited ;  and  skulls  of  CrocodUvs  spenceri  are  exhibited  from 
this  formation  near  Sheerness  in  the  Isle  of  Sheppey  (TaUr 
case  6,  Wall-case  2a).  Alligators  (Diploci/nodon),  closely 
related  to  those  now  existing  in  tropical  America,  are  also 
represented  by  fine  skulls  and  numerous  other  remains  bom 
the  Upper  Eocene  sands  of  Hordwell  Cliff,  Hampshire: 
while  the  same  animals  are  proved  by  numerous  fragmentait 
specimens  to  have  survived  in  France  and  southern  Gemuuiy 
until  the  beginning  of  the  Miocene  period.  Even  the  loDg- 
snouted  gavial  {GavicUis),  at  present  confined  to  the  Indiac 
region,  seems  to  be  represented  by  a  portion  of  a  jaw  from  the 
Middle  Eocene  of  Bracklesham  Bay,  Sussex  (Table-case  •'>»: 
and  one  large  skull  from  the  Miocene  of  Austria,  of  which  i 
plaster  cast  is  exhibited  in  Wall-case  3,  is  essentially  iden- 
tical with  the  skull  of  Tomistoma,  wliich  now  survives  only 
in  the  Malay  Peninsula  and  Archipelago.  In  warm  countri^ 
where  crocodiles  still  live,  they  were  much  moie  numeroit 
and  varied  in  former  times  than  at  the  present  day.    Tbei« 
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are,  for  example,  several   skulls  and  jaws  of  extinct  kiada  l 
from  the  Eocene  of  Egypt ;  while  a  large  collection  from  the  _    J"®* 
Pliocene  Siwalik  formation  of  India  includes,  among  other    *  5_i2. 
interesting  specimens,  the  snout  of  a  colossal  extinct  gavial, 
Rhamj^iosuchus  erassidena,  which  must  have  attained  a  length 
of  abont  50  feet  (Wall-case  1). 

The  typical  modem    crocodiles  (Eusuchia  or  "  perfect  WrU-o 
i^S^i 


,  .  Right  flida 
view.  9.  Dpporview.  S.PaUte.  All  muoh  radiic«d  in  size.  £,  opening 
of  msdian  enstMhian  oaiuJ ;  N,  posterioc  naies ;  0,  oibita ;  P,  paJato- 
pterjgoid  v«cDlti«a ;  T,  Bapratemporal  loeue  ;  T,  baaiocaipitol  txine. 

that  they  can  keep  their  mouth  open  under  water  while 
drowning  prey:  they  are  also  chtmicterised  by  vertebrw 
united  by  ball-and-socket  joints.  A  few  Upper  Cretaceous 
crocodiles  agree  with  them  in  these  features,  a- skull  of 
TJwracosaunu  from  the  Greensand  of  New  Jersey  (plaster 
cast  in  Wall-case  3)  showing  the  characteristic  palate,  while 
vertebne  from  the  Chalk  of  France  and   the  Cambridge 
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iWaU-oases  .Greensand  are  of  the  typical  concavo-conyex  pattern.    All 

T  ul^iMLa  ^^®  Lower  Cretaceous  and  Jurassic  crocodiles,  however,  differ 
5.7.  from  those  of  more  modem  times  in  having  tiie  carious  bony 
roof  of  the  palate  extending  less  far  backwards,  so  that  unless 
a  soft  piece  of  palate  in  their  case  was  adapted  to  serve  tht 
same  purpose  as  a  plate  of  bone  in  the  living  crocodiles,  they 
could  not  have  kept  their  mouth  open  under  water  (compare 
Figs.  6  and  9).  Their  vertebrae  were  also  more  or  les? 
concave  at  both  ends,  not  united  by  ball-and-socket  joints; 
and  their  whole  skeleton  in  most  cases  suggests  a  more 
exclusively  aquatic  mode  of  life  than  that  of  the  existing 
crocodiles.  In  fact,  the  only  Mesosuchia  ("  intermediate  croco- 
diles ") — as  these  reptiles  are  technically  tenned — which  have 
Wall-oase  the  outward  appearance  of  modem  crocodiles  and  alligators, 

Tab^ease  ^^®  ^  ^®^  obvious  marsh-dwellers  from  the  Wealden  and 

a         Purbeck  formations.     Goniophdis,  vdth  its  broad  head  and 

powerful    teeth,  may  well    have    preyed  on  land-animals 

which  came  to  drink  the  water  it  haunted ;  while  the  dwarf 

Table-cases  TherUmxhus  and  Nannoisuckus  are  associated  in  the  Purbeck 
^»  ^^'  Beds  vdth  numerous  small  land-mammals  which  would  form 
most  suitable  food.  All  these  marsh-dwellers  were  well 
{^pnoured  above  and  below  with  the  usual  thick,  pitted, 
bony  scutes,  of  which  those  on  the  back  were  firmly  united 
by  peg-and-socket  joints  as  in  the  scales  of  ganoid  fishes. 
Many  of  these  scutes  are  exhibited  in  the  collection,  and 
they  are  well  displayed  on  the  slab  of  Purbeck  stone  con- 
taining Oordopholis  (Wall-case  3),  which  was  originally  in 
Dr.  Mantell's  collection  and  excited  much  interest  in  183!^ 
when  he  described  it  under  the  name  of  ''the  Swana<!t 
Crocodile."  .. 

Wall-case        The  extreme  adaptation  of  a  crocodile  for  UCb  in  the  sea 

Tabled  is  shown  iby  Oeomurua  jmd  Metriarhynditis  (Fig.  7)  from 
11.  European  Upper  Jurassic  rocks.  These  reptiles  have  the 
usual  elongated  snout  of  an  aquatic  animal,  with  rather  hi^^ 
laterally  compressed  teeth  in  sockets ;  but  the  external  bone^ 
of  the  head  are  not  much  sculptured,  some,  indeed,  bein: 
quite  smooth.  Their  backbone  turns  sharply  downwards  j:^ 
the  end  of  the  tail,  and  must  originally  have  borne  a  veitica 
triangular  tail-fin,  like  that  of  Ickthyomurus.  Their  fui^ 
limbs  are  very  small  and  in  the  form  of  paddles  or  flipper: 
while  their  hind  limbs  are  crocodilian  in  shape,  but  relativdy 
large  for  hard  swimming.  Bony  plates  are  absent,  so  ib^ 
the  skin  must  have  been  as  smooth  as  that  of  an  Ichthyosaoi 
or  porpoise.    The  original  skull  and  other  bones  of  Geosauri' 
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front  the  Lithographic  Stone  of  MoDheim,  Bavaria,  described  Wku-oam 
by  Sommerring  in  1816  as  the  remains  of  a  gigantic  lizard-  h?\,^^ 
( Laeerta  gigaiUta),   are    exhibited  in   Wall-case   3.      Fine    *  u, 
examples  of  M etriorhynchus,  obtained  from  the  Oxford  Clay 


k  m«rins   Oiooodile   {Metrior\ynchu» 


10.  7, — Upper  view  ol  i  ,  . 

hiutif^,  from  the  Kimmeridn  Gl^y  of  Nonnuidy;  one-EizUi  nat. 
die.  fr.bmAtl;  !a.  Utiirjmal;  mx.  muilla;  no.  nual;  or.  orbit; 
pmz.  prenuoilla.    (Allied  species  in  Wnll-oaee  8.) 


of  Peterborough  by  Mr.  Alfred  Leeds,  are  also  shown  in  the 
same  case. 

Some  contemporary  crocodiles,  such  as  the  slender  Stejito- 
muTua  and  the  heavy  Bakosaurua  (Fig.  8),  are  well  armoured 
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both  above  and  below,  but  muat  also  have  been  essentially 
marine  animals.  The  Lower  Jurassic  crocodilea  {TeUosaums, 
Pdagoaawrua,  and  Mystriosmtrut)  are  similarly  annoared. 
The  scutes  of  the  back  are  in  one  paired  series,  while  those 
of  the  belly  are  smaller  and  polygonal,  forming  a  plate  of 
mosaic.  Teleosawrus  has  very  slender  jaws  wiUt  sprawling 
interlocking  teeth,  and  is  represented  by  several  instructive 
fragments  from  the  Great  Oolite  of  Normandy  and  the 


Pig  9.— SkuU  of  Pelagowunu  typu*,  from  the  Upper  Uu  of  NonanrfT ; 
one^qiurter  nat.  bibb.  Wght  dd»-view,  upper  viaw,  and  p&Ut«.  h. 
openine  of  meditui  eoBtMliUn  ouial;  H.  posterior  nuee;  O.  orblu; 
F.  palatine  TBOuities ;  T.  Bapatempo™!  (oass ;  F.  bwooolpital  bone. 
(After  Owen.    Table-cue  12.) 

Stoneafield  Slate  of  England  (Wall-case  3,  Table-case  U)- 
PdagotauruB  (Fig.  9),  with  equally  slender  jaws,  is  known 
by  good  skeletons  from  the  Upper  Lias  of  Enghmd,  France, 
and  Germany.  Fragmentary  remains  of  a  small  species, 
P.  typus,  from  Normandy,  in  Table-case  12,  are  specially 
valaable  as  illustrating  the  chief  features  of  its  bones  j  and 
a  model  of  a  complete  skeleton  of  the  same  species,  exhibited 
in  the  Department  of  Zoolt^,  Gallery  of  EeptOes,  illustrates 
the    general    form  and  proportions  of  the  reptile.     The 
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incomplete  skeleton  of  Mystriosavrus  from  Whitby,  in  Wall-    WaU-om* 
case  3,  is  interesting  from  the  fact  that  it  is  the  actual       ^ 
specimen   deiicribed   as   an  "Alligator"    by   Chapman   and      yy  uj, 
WooUer  in  the  Royal  Society's  Fhilosophical  Transactions 
for  1758.     Though  most  abundant  in  the  Jurassic  rocks  of 
Europe,  similar  crocodOes  seem  to  have  been  widely  distri- 
buted in  Jurassic  seas.     A  head  of  Steneasawrua  exhibited  in 
Wall-case   S   was  obtained   from   a   Jurassic   formation   in 
Madagascar. 

Bdodon  (Fig.  10)  and  allied  reptiles  of  the  Triassic  period  Wall-caao 
have  often  been  regarded  as  the  primitive  ancestors  of  the  _,  .  ,^ 
Crocodilia.     The  head  of  Bdodmi,  as  shown  by  fine  specimens     *   isf*"" 


he.  10. — Skall  of  Belodon  hapffl,  npp«r  and  pklatal  viewi,  from  (be 
£euper  of  Wiirtamberg ;  about  one-eighth  nat,  size.  mx.  maiilla; 
na.  DBBol;  nar,  external  narial  opening;  or,  orbit;  p.na.  posterior 
naree;  p.or.  pce-orbital  vacaityi  pmx.  premaxilla.  (After  H.  von 
Uejer.     Wall-oafte  3.) 

from  the  Upper  Keuper  of  Wnrtemberg  in  Wall-case  3, 
certainly  beais  much  resemblance  to  that  of  a  long-snouted 
crocodile;  while  the  back  is  armoured  with  scutes  which 
are  quite  crocodilian  (seo  also  Table-case  13).  The  bones 
supporting  the  limbs,  however,  are  very  different  from  those 
of  crocodiles,  and  suggest  a  close  relationship  with  the  con- 
temporary Dinosauria  and  Ehynchocephalia.     Belodon  occurs 
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Wall-case  not  only  in  Gennany,  bnt  also  in  North  America,  while 
Tii.hi^lAfljM  iSto^owofopw  is  fonnd  in  the   Elgin   Sandstones,  Scotland 
la^  (Wall-case  3). 

Order  IV.— DINOSAT7RIA. 

r 

Wall-cases        The  land  reptiles  of  the  Jurassic  and  Cretaceous  periods. 

Tab^^^cases  ^^^  *  *^^  ^^  ^^^  predecessors  in  the  Trias,  are  usually 

16-18.      gi-ouped  together  under  the  name  of  Dinosauria  ("terrible 

Cases      fizards ").     They  are  most  closely  related  to  the  crocodfles, 

^"^'        but  all  possess  well-formed  limb-bones  adapted  for  habitual 

support  of  the  body  on  land,  and  some  must  have  walked  on 

all  fours,  while  others  can  only  have  used  their  hind  legs 

for  progression.     Their  comparatively  large  tail  suggests  thai 

they   were  ordinarily  amphibious  in  habit  and  were  good 

swimmers.     Some  are  massive  animals,  and  shown  by  their 

teeth  to  have  been  vegetable-feeders ;   while  others  bartr 

slender  hollow  bones  and  sabre-shaped  cutting  teeth,  pro^'iI^ 

that  they  were  active  and  fed  on  flesh. 


Sub-order  1. — Sanropoda. 

Wall-case  The  large  and  stout  unarmoured  herbivorous  DinosaiiB, 
TabkMMtse  ^^^^^  walked  on  all  fours,  have  small  five-toed  feet  and  are 
16.  named  Sauropoda  ("  lizard-footed  ").  As  shown  by  discoverie 
Cases  of  nearly  complete  skeletons  in  the  Jurassic  rocks  of  North 
America  (Fig.  12),  their  head  is  quite  small,  at  the  end  of  a 
very  long  and  tapering  neck,  while  their  body  is  short  anJ 
high  and  ends  in  a  remarkably  elongated  tail.  They  are  the 
largest  known  four-footed  animals,  some  of  them  attaining  a 
length  of  80  or  90  feet.  Notwithstanding  the  light  construc- 
tion of  many  of  their  vertebrae,  they  must  have  been  too 
heavy  for  much  activity  on  land,  and  it  seems  most  probable 
that  they  haunted  the  sea-shore,  where  they  lived  habitnalK 
in  the  shallow  water,  browsing  on  sea-weeds  like  the  existio;: 
sea-cows  (Sirenia).  The  blunt  and  feeble  teeth  would  snffiit 
for  such  feeding,  while  the  long  neck  would  enable  the 
reptile  to  reach  the  surface  of  the  water  for  breathing  even 
when  walking  on  the  bottom  at  a  considerable  depth.  ^ 
plaster  cast  of  a  partially  restored  skeleton  of  Diplodocui 
camegii,  from  the  Jurassic  of  Wyoming,  U.S.A.,  presented  bj 
Andrew  Carnegie,  Esq.,  is  mounted  in  the  Beptile  Gallei^'  of 
the  Zoological  Department,  and  exhibits  all  the  characteristic 
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Win  IMI  are  llao  shown ;   and   thoe  an  placed  tor  oonpansoD  i  ^ 

_.,..* Mack  bases  in  tlie  same  Case)  a  few  btnes  of  laiger  sped«;  of 

U^  the  Xorth  Ameriran  Sanropoda,  i>yfiijacas and  JramtoanriL. 
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The  femur,  tibia  and  fibula  of  BrotUoaaurua  (Fig.  12)  b<<^ 
the  Upper  jiuaasic  of  Wyoming  are  also  mounted  on  Stand  1 
with  plaster  casts  of  the  corresponding  bones  of  Cetiosstn- 
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oj:<mieneit  from  the  StonesGeld  Slate  near  Oxford  (the  original    WftU-oasa 
bones  being  in  the  Oxford  Museum),     A  plaster  cast  of  the  m-M*" 
latest  known  femur  or  thigh-bone  {Atlantomunis  immanis),         15, 
6  feet  2  inches  in  lei^th,  from  Colorado,  is  placed  on  Stand  J.     Stftnd  J. 
Omithopsis,  from   the  English  Wealden,  is   represented   in 
Wall-caae   4  by  various  remains  from   the   Isle  of  Wight, 
iucluding  fine  vertebne,  which  display  their  remarkably  light 
construction  resulting  from  a  complicated  arrangement  of  thin 


Fio.  18. — Toolh  of  a  Sanropodona  DinoBanr,  probabl;  Ornithopsit  hulkti, 
tiom  the  We«lden  of  the  Isle  of  Wight,  inner  (a)  and  outer  (b)  views ; 
nat.  size.    (Tftble-oftee  15.) 

strata  and  plates  of  bone.  A  few  isolated  specimens  of  the 
feeble  teeth  of  Cetiosaxtrm  and  Omithopsis  (Fig.  13)  are 
shown  in  Table-case  15.  There  are  also  some  bones  of  allied 
Sauropoda  from  Madagascar  and  Patagonia  in  Wall-case  4. 
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SuB-ORDEB  2. — Stegosamia. 

The  annonred  Diiioaaiir8orStego8anria("plated-li2anl3'' 

T«u)^aae  *"*  shown  by  their  teeth  to  have  been  herbiTorona,  and  tbe; 

16.         resemble  the   next  sub-order,  Omithopoda,  so  closely  Utn 

CaM  M.    they  are  often  grouped  with  the  latter.     The  lateet  member 

of  the  tribe,  discovered  in  the  Upper  Cretaceous  of  WyomiK 

are  the  most  heavily  bailt,  with  a  lai^  honied  head  and  a  bosj 

frill  over  the  neck  (THc^atopa  and  Sterrholophvx,  Fig.  Ut: 


Fio.  11.— SknU  and  nuuidible  of  »  honied  Dinoaanr  {SUrrholafitia  f^' 

latiu),  left  lateral  view,  from  ths  Oretaceona  of  Wjoniiiig,  0-S--^','   i 
about  one-tnentietb  nat  ilze.    a.  nostrils;  b.  orUt;  c  simrateiD^ 
vunit; ;  e.  Bmall  bonj  platea  ronnd  the  oodpnt ;  \.  the  left  hoai-««' 
ol  the  poii  above  the e7es;  h.'hom-oore  onaoae;  p.  pndentar;b(a< 
9.  qnadiate  bone ;  r.  roetral  bone.    (After  0.  0.  HwBh.)  I 

but  there  are  no  remains  of  these  reptiles  in  the  Museno^ 
The  American  Jurassic  SUgosawnu,  with  small  head,  is  al^^ 
well  armoured  with  large  bony  plates  and  spines  on  ^ 
trunk.  Its  skeleton  is  closely  sinular  to  that  of  Omosa*m.  \ 
Wall-oaae  of  which  fine  specimens  are  exhibited  in  Wall-case  0.  "^ 
6.  hip-region  and  other  remains  of  Omosawnis  armatus,  from  ^ 

Kimmeridge  Clay  of  Swindon,  are  especially  noteworthy.  1° 
the  same  Wall-case  there  are  also  the  original  specimens "', 
Hyleeosauragy   obtained  by   Mantell  from   the   Wealden  *< 


Susaex ;    and    in  Wall-case   4   there    is    another   Wealden  Woll-oaM 
St^osaurian,    Po!acanthii3  foxi,    djflcovered    by    Rev.    W.         *• 


Fio.  15. — Beatored  Bkeleton  of  an  armonred  DinoMU  iSulidosauna 
Itarnioni),  from  the  Loner  Lias  of  Cbanuontli,  Dorsel ;  about  one- 
thirtieth  nat.  aize.  The  figure  shows  the  pair  of  lane  apinas  oa  the 
shauldera  and  a  row  of  smaller  spines  behind ;  also  the  baaj  tendons 


(0. 


ling    and  fixing   together    tne  neural    spineS'  of    the   vertabrs. 
e  U.)ii 


Darwin  Fox  in  Barnes  Chine,  Brixton,  Isle  of  Wight.  The 
latter  specimen  lacks  the  fore- 
quarters,  but  shows  the  paired  series 
of  sharply  pointed  spines  on  the  back, 
a  continuous  bony  shield  over  the 
hip-region  ornamented  with  symme- 
trically arranged  bosses,  aud  another 
paired  series  of  spines  on  the  slender 
tail.  One  of  the  oldest  Stegosauria, 
Scdidosaurus  hwrrisoni,  from  the 
Lower   Lias    of    Charraouth,    near 

Lyme   Regis    is   repr^ntoi   by   a     ^- ^^--f  ^^^^' 
nearly  complete  skeleton  in  a  slab         ft<wrisoni,  from  the  Lower  ca»M. 
of  hard  rock  in  Case  M.  This  reptile        Lias  of  Charmouth,  Dor- 
(Fig.  15)  must  have  measured  about        =^'  ■  *'"°*  '"*■  *'^- 
12   feet  in  length,  and  its  armour 
is  comparatively  feeble.    The  snout  of  the  long  head  is  broken 
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Cmb  It  away  &om  tbe  fossil  exhibited,  but  a  few  of  the  teeth  (^.1^ 
are  preserved  in  tbe  binder  port  of  tbe  jaws.  Yanous  mil 
fragmenta  of  Stegosaoria  are  also  placed  in  Table-case  16. 

Sdb-ordee  3. — Omithopoda. 

Wall-caoM        The  "  bird-footed  "  Dinosaurs,  or  Omithopoda,  seem  :. 

T&Ue!ouies  ^^^  walked  habitnally  on  their  hind  limbs,  wmch  bear  sms 

17, 18.     resemblance  to  those  of  ostrich-like  runimig  biids  (Katitiek 

Stuidfl     They  are  well  represented  in  the  Museum  by  Iguaiiodm  u: 

w,  O.       ffypgUophodon  &om  the  Wealden  and  Lower  Greensand  of  it( 

south  of  England  and  neighbooring  parts  of  tbe  Continent, 

Iguanodon.  ("  iguana-tooth  ")  was    named  in  1825  K 
Mantell,    who    first    discovered    its    teeth    (Fig.    IT),  uid 


Pig.  17.— Tooth  o(  Igtuimdon,  outer  view  (i)  and  tide  ■view  (b),  tim  'i* 
Weoldeu  ol  Stusax;  nftt.  siw.    (Table-cue  17.) 

recognised  their  close  similarity  to  those  of  Iguana,  a  liur>i 
now  existing  in  Central  America.  Some  of  the  actcsl 
t«eth  from  the  Mantell  Collection,  exhibited  ia  Table-i*.* 
17,  show  various  stages  of  wear,  from  the  newly-cut  cro'^ 
to  mere  flattened  stumps,  and  obviously  denote  a  vegeuWf 
feeder.  The  earliest-discovered  group  of  bones  of  i^' 
reptUe,  from  Bensted's  Kentish  Eag  quarry  at  Maidstone,  t 
WaU-oaae  placed  in  the  centre  of  Wall-case  7.  This  specimen  <* 
7-  shattered  by  a  shot  fired  in  the  hole  still  seen  in  the  niid£< 
of  the  slab  of  rock,  and  the  various  pieces  were  collected  u^ 
re-united  with  great  skill  by  Mantell,  who  tried  to  imeiT«' 
the    bones    by   comparison   witb  the  skeleton   of  /j/i""* 


Subsequent  discoveriea,  eithibited  in  Wall-caaeB  6,  6a,  7,  W»11.o»m« 

prove  that  Mantell  was  misled  in  aeveral  respects,  becauae     »-*»."■ 

Iguartodon  is  not  in  any  way  closely  related  to  the  existing 

lizards ;  and  a  few  nearly  complete  skeletons  discovered  in 

the  W««lden  of  Bemissart,  near  Mons,  Belgium,  now  in  the 

Brussels   Museum,  show   all  the  principal   features  of  the 

animal  {Fig.  18).     These  skeletons  were  found  at  Bernissart 

under  circumstances  which  suggest  that  the  individuals  they 

represent  met  their  death  by  accident  in  a  deep  ravine.     An 

exact  plaster  copy  of  one  of  them  is  placed  on  Stand  0,  and      Stand  O. 

its  height  as  mounted  is  about  14  feet,  while  its  total  length 


Fio.  18. — Skeleton  of  ui  Ornilhopodoiu  Dinoeaui  {Iguanodon  btmitaart- 
emu),  from  Uie  Weildea  of  Bemisaart,  Belgium,  as  mounted  in  the 
BrUBwla  MuHeom  -  alwnt  ouft^eightietb  nat.  size.    (Stand  0.) 

is  approximately  25  feet.  The  large  laterally-compressed 
head  (Fig.  19)  ends  in  &ont  in  a  toothless  beak,  of  which  the 
lower  half  is  supported  by  a  separate  "predentary  bone," 
The  fore  limbs  are  comparatively  small,  with  slender  shoulder 
blades ;  and  each  hand  comprises  five  fingers,  though  the 
first  of  these  (or  thumb)  is  reduced  to  a  bony  spur,  which, 
when  originally  found  isolated,  was  supposed  by  Mantell  to 
have  been  a  horn  on  the  nose.  The  hip-bones  (pelvis)  much 
resemble  those  of  an  ostrich  in  arrangement,  but  are  not 
fused  together  as  in  the  Katite  running  birds,  while  a  great 
pubic  bone  represents  a  mere  knob  in  the  latter.    There  are 
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Stand  O.  only  three  toes,  the  basal  parts  of  which  are  arraaged  exacil; 
as  in  yoong  running  birds  before  the  parts  consolidate  ^^ 

illustrations  of  Dinomit  on  Stand  0).  The  tail  is  deep  ai: 
laterally  compressed,  as  if  for  swimming,  and  both  this  ai: 
the  back  are  strengthened  by  partially  bony  tendons  Iri 
over  the  vertebral  spines.  The  three-to^  footpriiits  >: 
Iguanodon  are  not  uncommon  in  the  Wealden  rocks,  and  jt; 
sometimes  found  in  the  Fuibeck  Beds.  Examples  are  sho*: 
in  Gallery  No.  11  (Wall-case  8  and  an  adjoining  stand). 


Fig.  19. — Skull  and  raandible  ol  Iguanodon  bermatarUnsit,  left  udc-n'- 
from  tha  WealdaD  of  Bemissart,  Belgium ;  about  one-eightb  nat  att 
The  oval  nostril  is  saen  in  front,  the  oibit  in  tha  face  above  the  YioAir-; 
moat  teeth,  and  the  deep  and  narrow  lateral  temporal  fona  behlc:- 
The  toothless  predentary  bone  is  shown  at  tike  front  end  of  tbe  lu: 
dible.     (After  DoUo.) 

Stand  IS.  ffyjmlopkodon  is  a  diminutive  Iguanodout,  of  which  ti' 

TablM»Be!  portions  of  skeletons  are  exhibited  in  Wealden  sandstone  fn^t- 
the  Isle  of  Wight  (Stand  N  and  Table-case  18).  It  has  t^'-- 
in  front  of  the  upper  jaw,  and  its  hind  feet  are  four-toed. 

SuB-ORDEK  4. — Theropoda. 

WftU-oaa©         The    Theropoda   ("beast-footed")    are    the    camivown' 

Tabl»>aM«  Dinosaurs,  with  a  lightly-constructed  skeleton  and  sabre-lit' 

Tie.         teeth  in  sockets.     Most  of  them  seem  to  have  been  sli^I'^- 

like  Iguanodon  and  walked  on  their  hind  legs  ;  but  their  bt;- 

bones  are  different,  and  more  nearly  resemble  those  of  tli 

Sauropoda   and  the    crocodiles.      They    are    found  in  ^ 

Mesozoic  rocks  both  in  Europe  and  in  North-  America  (Fi- 


20),  and  have  also  been  discovered  in  South  America,  South  WaU-oaoe; 
Africa  and  India,  but  they  are  represented  iu  the  Museum  _    ^ 


Fia.  20. — Sknll  and  mandible  of  a  Tberopodoos  Dinosaur  {CeraiosauTus 
mutcoFTM),  lef t  dda-view,  from  tha  Upper  Jucassiooi  Colorado,  U.S.A.  ; 
one-sixth  nut.  size.  a.  noBtrll ;  b.  borii-core  on  nose ;  c.  pieorbital 
vacuity;  d.  orbit;  e.  lateral  temporal  foasa;  /.  voouib;^  in  mandible; 
I.  transverse  bone.     (After  0.  G.  Marsh.) 

only  by  fragmentary  specimens,  and  by  a  plaster  cast  of 
one  nearly  complete  small  skeleton  {CompsogTUith'tts  low/ipes, 
from  the  Lithographic  Stone  of 
Bavaria,  in  Table-case  19).  Most 
of  the  remains  of  Theropoda  from 
the  English  Jurassic  and  Wealden 
rocks  are  referred  to  Megalosawus, 
which  was  first  found  by  Buckland 
in  the  Stouesfield  Slate,  near  Oxford 
(Wall-case   8   and   Table-case   19). 

With  M^eUomurus  are  exhibited  Pio.  21.— Tooth  oi  Theco- 
tagmentsof  |«»rf«,J.».  mcodmto-  SStJUppSSfi 
MMJTM  (Fig.  21),  and  other  genera  Bristol;  aat. size.  (Table- 
from  the  TViaa  of  England  and  the  case  19.) 
Continent,  and  remains  of  the  short- 
necked  Easkdetav/rua  from  the  Karoo  Formation  of  South 
Africa.  A  small  carnivorous  reptile,  Omithostichus,  from  the 
Triassic  Sandstone  of  Elgin,  Scotland,  seems  also  to  belong 
to  the  same  group. 
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Ordkb  v.-  bhtnchocephalu. 

0.  The  little  Uzaid-sbaped  Tnatera  {Haiteria  or  Sj^ienodort), 

Tabl»«aM  nov  living  on  islands  off  the  coast  of  New  Zealand,  is  ibe 

sole  sumvor  of  an  important  group  of  reptiles  which  fiist 


_.„ . ^(c).lroa 

the  Triaasio  of  Elgis;  oce-quorter  nat.  size.  d.  dantuj;  /.  fronUi' 
J.  jngal;  l.t.f.  Ikteral  temponJ  fogsa;  na.  dbbkI;  nor.  Dostril;  "^ 
orbit;  pa.  parietal;  pmx.  premaxillit ;  pr/.  prelrontkl;  ftj-  V* 
frontal ;  pto.  postorbilal ;  t.U.  auprateinp««I  fossA.  (After  A.  £- 
Woodwaia.    Wall-c>BB9.) 

appeared  in  the  Fermlaii  period,  had  a  wide  diatribntioo  u> 
the  Triaaaic  period,  and  still  existed  both  in  Europe  u>^ 
North  America  at  least  aa  late  aa  the  deposition  of  the  Chalt 
These  reptiles  closely  resemble  some  of  the  Triassic  Thw 
podons  Dinosauria,  but  their  teeth  are  not  fixed  in  socket-'sn" 
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not  confined  to  the  edge  of  the 
jaw,  while  the  ribs  are  single- 
headed.     Proterosaunis  occurs 
in  the  Upper  Permian  of  Ger- 
many and  England,  but  is  only 
imperfectly  known.  Hyperoda- 
pedan    (Fig.   22)    is    Triassic 
both  in  Britain  and  in  India, 
and  is   represented  in  Wall- 
case  9  by  a  fine  skeleton   of 
H,  gordoni  in  a  slab  of  sand- 
stone   firom    Elgin,    also    by 
fragments  from  various  other 
localities.  RhynchosauruSyiTom 
the  Trias  of  GrinshiU,  Shrop- 
shire, is  smaller  than  Hyper- 
odapedon    and    equally    well 
known.    There  is  also  a  good 
skeleton  of  the  smaller  Pleuro- 
murus  from  the  Upper  Jur- 
assic   Lithographic    Stone    of 
Bavaria. 

Dimetrodan  and  NaosauruSy 
from  the  Permian  of  Texas, 
U.S.A.,  seem  to  be  Ehyncho- 
cephalians,  and  are  remarkable 
for  the  length  of  their  verte- 
bral neural  spines,  which  bear 
lateral  processes  (Fig.  23). 


WaU-oase 

9. 
Table-oase 

14. 


Pig.  28. — Anterior  view  of  a  dorsa 
vertebra  of  Naoscmrus  claviger, 
from  the  Permian  of  Texas, 
U.S.A. ;  one-sixth  nat.  size,  cc. 
centrum  or  body  of  vertebra. 
(Fragments  in  Table -case  14.) 


Obbsr  VL— ANOMODONTIA   or    THEROMORPHA. 

The    most  characteristic  reptiles  of  the  Permian  and  Wall-eases 
Triassic  periods  are  intermediate  in  organisation  between  the  _  Mn^rwinnn 
early  Amphibia  and  the  true  Eeptilia  and  Mammalia  of  later    ^so-ST*" 
times,    lliey  are  sometimes  named  Anomodontia  (''  irregular 
toothed"),  in  allusion  to  the  varied  and  imusual  character 
of  their  teeth,  wliile  they  are  sometimes  described  as  Thero- 
morpha  ("  beast-shaped  "),  from  their  evident  relationship  to 
the  warm-blooded  mammals  or  "beasts."    They  approach 
uiammals  (i.)  in  the  reduced  size  of  the  quadrate  bone  and  of 
the  adjoining  bones  in  the  lower  jaw,  (ii.)  in  the  frequently 
well-formed  single  bony  bar  or  "  malar  arch  "  over  the  biting 
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WeOl^oasea  muscles  of  the  cheek,  (iii.)  in  the  shape  of  the  shoulder-blade, 
M  ^^  ^'^'^  "*  ^^  fuBion  of  the  hip-bones  into  a  single  innominaU' 
30-88.  bone  on  each  side,  (v.)  in  the  presence  of  a  prominent  elbow 
*nd  (vi.)  in  the  atrueture  of  the  feet.  Their  nearest  surviving; 
relatives  are  probably  the  degenerate  Monotreme  Mammalia 
(Hchidna  and  OmiOiorhyttekus)  of  the  Australasian  region. 
which  have  blood  less  warm  than  other  mammals,  possess 
only  incipient  milk^lands,  and  lay  eggs. 

Numerous  remains  of  Anomodontia  have  been  found  iu 
South  Africa,  India,  the  European  continent  (especial]  y 
£ussia),  Scotland,  and  North  America.  The  principal  speci- 
mens in  the  Museum  were  obtained  from  the  Karoo  yormatioii 
of  South  Africa,  where  they  were  first  discovered  by  Andrew" 
Geddes  Bain. 

SuB-ORDiX  I. — Theriodontia. 
Table-oaoea      The  most  mammal-shaped  of  these  ancient  quadrupeds  are 
CaaeR.     ^^^^  ^^*^  Cutting  or  piercing  front  teeth  like  incisors,  with 
enlarged  corner  teeth  like  canines,  and  with  comparatively 


Tig,  2i.— Right  aida-TJew  of  skuU  and  mandible  ot  a  Theriodont  (.iliNit^ 
atmna  felinus).  two-thirda  aat.  size,  with  two  upper  teeth,  mat.  eim 
(a,  b),  from  the  TrioBBic  Karoo  Formation  ot  Beaufort  West.  Ctpt 
Colon;.  Behind  the  large  orbit  the  back  part  of  the  skoU  -ii  broken 
away.     {Aitei  Onen.    Tablfr^ase  31.) 

complex  side  teeth  like  premolars  and  molars.  These  teeth 
are,  indeed,  quite  mammalian  in  appearance  (hence  the  nann 
"  literiodontia  "  or  "  beast-toothed  "),  but  they  were  never  n" 
placed  during  life  in  the  same  way  as  among  mammals.  Ther 
are  especially  well  shown  in  the  tine  specimen  of  Ct/nognathuf 
crateronotva  (Case  R)  obtained  by  Professor  H.  G.  Seelei* 
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from  the  Karoo  Formation  of  Cape  Colony,     The  dog-shaped  Tablo-oum 
head  of  this  animal  is  enormous  compared  with  the  size  of     ^^'  *|; 
the  backbone,  which  is  stiffened  by  wide  overlapping  ribs       "*    ' 
just  in  front  of  the  hip  r^on.    There  are  two  occipital 
condyles  at  the  back  of  the  skull  for  union  with  the  back- 
bone, as   in   the  Amphibia  and   Mammalia.     Most   of  the 
limb-bonea    of    the   fossil    have    been   lost.      Oynognaikus, 
Lycosaurus,  ^lurosaurus  (Fig.  24),  and  certain  other  genera 
(Table-case  31)  were  doubtless  carnivorous ;  but  Tritylodon 


(Fig.  25)  and  its  allies  (Table-case  32)  have  grinding  teeth  as 
if  for  a  vegetable  diet  The  remarkably  mammalian  fore- 
limh  named  Tkeriodesmus  phylarchut  (Table-case  32)  belongs 
to  one  of  the  Theriodonts. 


StiB-ORDEE  2. — Dloynodontia. 

The  Dicynodonts  ("  donhle-dog-toothed  ")  have  a  beak  like  Wail-oaBes 
that  of  a  turtle,  but  most  of  them  are  also  provided  with  a  pair  _  ?i  ^''■ 
of  tusks,  growing  throughout  life,  at  the  side  of  the  upper  jaw.         33. 
Their  occipital  condyle  is  trefoil-shaped,  as  in  the  Chelonia. 
Dicynodon  (Fig.  26)  occurs  in  the  Karoo  Formation  of  South 
Africa,  and  is  represented  by  fine  skulls  and  other  remains 
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Wall-oasaa  in  Wall-case  10  and  Table-case  33.    Oudenodon  is  a  contempt- 
iTabi^w*  ^^"^  reptile  without  tuaka.    Qordonia  (Wall-case  9),  from  ^ 
sa        Trias  of  Elgin,  ScotlaDd,  has  diminutive  tuaka. 


Cases  8,T. 


'PiQ.  96.— SknU  Mid  nundible  of  Dii^aodon.  iaetrtieepalL)  aui  Oudenoda: 
bami  (a),  loft  siclo-Tiew,  from  tha  TriMBJo  K»n>o  Formmtion  o'  Cw* 
Colony ;  one-third  nftt.  use.    (Tftblft-OMe  3S.) 

SuB-ORDEB    3. — Parlaaaoiia. 

w&U-o&MB  The  Pariasauria  are  so  named  from  the  best-known  genus 
*•  *^*  Pariasaurus  ("  helmet-cheek-lizard  "),  and  approach  the  early 
Amphibia  or  Labyrinthodonta  more  closely  than  any  of  thf 
other  Anomodontia.  The  well-preaerved  skeleton  of  Parvi- 
taurus  baini  (Plate  IV.),  discovered  by  Professor  Seeley  in 
the  Karoo  Formation  of  Cape  Colony,  exhibits  moat  of  tht 
principal  characters  of  the  skeleton  (Case  T).  Other  portions 
of  Panitsaurua  in  Case  S  are  also  important.  The  cheek  u 
completely  covered  with  bone,  and  the  pineal  foramen  for  s 
median  eye  in  the  top  of  the  head  is  especially  large.  Here 
is  only  a  single  occipital  condyle.  The  teeth  extend  from  tbf 
margin  of  the  jaw  over  most  of  the  bones  of  the  paUtC' 
Bemains  of  the  ribs  show  that  they  were  single-headed. 
Pariasaurue  is  a  very  massive  animal,  usually  from  8  to  10 
feet  in  length,  and  aeems  to  have  been  a  vegetable-feeder, 
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with  lim  b8  almost  as  completely  adapted  for  digging  as  those 
of  a  mole.  It  was  first  found  in  South  A&ica,  but  is  now 
known  hy  many  nearly  complete  skeletons  discovered  by 
Professor  Amalitzky  in  nortJiem  Raesia.  Its  head-bones 
are  coarsely  sculptured,  and  the  head  of  an  apparently  allied 
animal,  Elginia,  from  the  Trias  of  E^in,  is  not  only  WaU-au» 
sculptured,  but  also  armoured  with  large  bony  horns  or  spines  ^' 
(Wall-case  9). 

A  diminutive  Anomodont,  Procolophon  (Table-case  30),  T«bl»-oa.Bo 
from  the  Karoo  Formation  of  Cape  Colony,  exhibits  much  ®^" 
resemblance  to  Pariasawrus,  but  may  perhaps  belong  to 
another  snb-order.  Its  head-bones  are  not  sculptured,  and 
its  pineal  foramen  for  the  median  eye  is  enormous.  A  nearly 
similar  animal,  Ariitodetrmus,  has  been  found  in  the  Lower 
Trias  of  Switzerland. 

Sdb-ordbh  4.— Plaoodontla, 
The  skulls  named  Placodua  and  Cyamodus  (Fig.  27),  from  Tabl«-onM 
the  Muschelkalk  (Middle  Trias)  of  the  European  continent,        ^' 


Via.  37. — Skull  of  Cyamodui  loHcepi,  upper  viaw  (i.)  uid  pftUtbl  t1$w  jb), 
from  the  Mnschslkolk  of  Baireuth,  uermanj ;  ona-qusrter  oat.  bum. 
(l^bla-cua  80.)  I 

are  very  similar  in  many  respects  to  those  of  Anomodonts. 
The  vertebne  and  limbs  ra  the  reptiles  to  which  they  belonged 
are  not  yet  known,  hut  these  parts  will  probably  prove  to  be 
adapted  for  life  in  the  sea.    The  teeth  are  large  grinding 


32      GDIDE  TO  THE  FOSSIL  REPTILES,  AUFEIBLANS,  FISHES. 

Tabl»«Me  plates  extending  over  the  palate,  and  would  doubtless  be  used 
®°-        for  crushing  shell-fish.    Good  examples  are  exhibited  in 
Table-case  30. 


Order  VII.— SAUROPTERYOIA. 

■"■"ii^aMo        A  group  of  aquatic  reptiles  closely  related  both  to  the 

Tftbto^oMes  fl^^inct  Anomodontia  and   to   the   surviving  Chelouia  was 

34-20.      abundantly  represented  in  all  the  seaa  of  the  Mesozoic 

Cum  P,  q.  period.     It  is  known  as  the  Order  Sauropteiygia  ("  lizarJ- 

finned")  because  the  swimming  paddles  in  all  its  represenu- 

tives  comprise  only  the  usual  four  or  five   leptiliaQ  toe^. 

which   are  not  supplemented  by   other  little  bones  as  in 

the  paddles  of  the  contemporary  Ichthyopterygia  (see  p.  3T). 


Fio.  28. — Hinder  neck-vertebra  o(  PJewoiowrw,  front  uid  dde  views,  troo 
the  Loner  Liu  of  Ljme  Begia ;  tno-thitdB  cat.  nie.  pr^.  preijg*- 
pophyBiai  ptJ.  poEtzjgapophjBis.    (Table-case  37.) 

The  general  characters  of  the  Order  are  especially  well  shown 
Cases  F,  Q.  by  the  skeletons  of  Cryptodidus  in  Cases  P,  Q,  while  moit: 
technical  points  are  Uluetrated  in  Table-cases  24  to  '29. 
The  head  varies  in  size,  but  is  usually  small,  and  the  conical 
teeth  are  fixed  in  deep  sockets  round  the  maigin  of  the  jav^- 
The  vertebne  (Fig.  28)  are  slightly  biconcave.  Although  the 
neck  is  always  distinct  and  often  long  and  slender,  it  m  nst  have 
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been  almost  inflexible,  and  could  not  have  assumed  the  graceful  Omm  F,  Q. 
curves  nsoally  ascribed  to  it  in  fanciful  restoratioiiB.     The 
body  is  barrel-shaped,  and  its  lower  face,  between  the  ends 


of  the  ribs,  is  strengthened  not  only  by  the  expanded  plates 
of  bone  which  support  the  paddles,  but  also  by  many  inter- 
vening tows  of  abdominal  ribs.  The  tail  is  quite  short,  and 
is  known  to  have  been  provided  with  a  small  rhomboidal 
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Cmm  p.  q.  fin-membrane  ezteoded  in  a  vertical  plane  (Hg.  29).  The 
joints  (phalanges)  of  the  toee  which  form  the  paddles  an 
more  nnmeroiu  than  nsnal,  aa  in  the  modem  whales  scd 
porpoises.     There  is  no  trace  of  armonr. 

TabU-oM*  The  latest  Sanropterygia  of  Cretaceous  af^  seem  to  hi^ 
^^  been  world-wide  in  distribution,  but  are  illustrated  in  chr 
collection  only  by  iragments.  Among  these  the  poveifa! 
teeth  of  Folyptychodon  (Tig.  30),  from  the  Chalk,  Greensand, 
and  Gault,  are  noteworthy  (Table-case  26),  In  the  TpfW 
Jurassic  there  are  the  large-headed  short-necked  Flioeaum. 
besides  the  small-headed  long-necked  Flesiosauria.  Plicr 
saunis  itself  must  have  been  a  gigantic  reptile,  the  skuU  mi 


Fig.  30.-  Tooth  of  Folyptychodon  inUrmpbu,  from  the  Citmbiito  Gn 
sand ;  one-half  nat.  aize.  A  portion  of  tha  ribbed  entunel  of  the  en 
is  ebown  on  the  right,  nut.  size.     (Tftble-caae  36.) 


WaUMJose  jaws  of  P.  grandis,  from  the  Kimmeridge  Clay, 

6  feet  in  length,  while  those  of  P.  ferox,  from  the  Oif'T"' 
Clay,  are  not  much  smaller  (Wall-case  10).  Pehno'--'' 
(Fig.  31,  a),  with  a  slender  snout,  is  an  allied  animal  from  tU 
Oxford  Clay.  Crypiodidus  (Flate  V.),  well  represented  t? 
tlie  two  skeletons  from  the  Oxford  Clay  of  Peterboroucii 
already  mentioned  (Cases  P,  Q),  does  not  differ  much  ftcffl 
the  Liassic  Plesimaurm  (Fig.  H9),  except  in  the  relatiowj  ■ 
the   bones    supporting    the    fore   hmbs.     PUsiosaurvf  s^j ' 

Wall-caecB  closely  similar  genera  from  the  English  Lias  are  represeotrt 

11-14.     jjy  g  unique   series  of  skeletons  in    Wall-cases  12,  5y 

14.    The  plaster-  cast  of  a  partially  restored  skeleton  ''| 
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Plmoaaurus  cramptoni,   from   the   Upper   Lias  of  Whitby   WaU-oaee 
(original  in  National  Museum,  Dublin),    showa  the  lai^e        **■ 
size  sometimes  attained.      This   specimen   (Wall-case   13) 
measures  22  feet  in  length,  and  the  span  to  the  tip  of  the 
paddles  is  14  feet. 

The  Triassic   Saoiopterygia  comprised  not  only  typical  Tablo-oaaee 


Pia.  31. — MandibleB  of  Saniopte^gia,  upper  visv,  without  teeth.  (A) 
PtlontutUt  philarchai,  from  Uie  Ozioi^  CIat  of  Peterboion^  -,  one- 
eighth  oat.  uze.  {BJ  ThaamaUuauriu  indictu,  from  the  Upper 
Jaiuaic  of  India;  one-aerenth  nat.  size.  (C)  PUsioiourut  dohcho- 
dtina,  from  the  Lower  Lias  of  Ljme  Kegia  ;  one-quarter  nat.  size. 

aquatic  reptiles  auch  as  NotkosauntB  (Fig.  32)  and  Pittosawrus 
from  the  GennaD  and  Italian  Muachellalk  (Table-eases  24 
and  25),  but  also  smaller  reptiles  with  limbs  less  completely 
adapted  for  swimming.  These  are  commonly  regarded  as 
the  ancestors  of  the  Plesiosaurs,  and  as  proof  that  they  were 
descended  from  land  animals.  Lariosaw-us  (Fig.  33)  am! 
D  2 
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NeusHeosauriM  (Table-case  24)  are  topical  examples,  vtule 


I! 

Ik* 


'5^ 


the  amall  Mesosaiirws  from  South  AMca  and  Brazil  a 
to  be  a  close  ally. 


Ohder  VIII.— lOHTHYOPTBRYOlA. 

Fisb^shaped  or    poipoise-shaped  aqnatic    reptiles  lived  Tgnil  nnoM 


Tbey  form  the  Order  of  Ichthjos&aria  ("  fiBh-lizarda ")  or 
IchUijopterygia  ("  fish-finned "),  and  the  toe-bonee  in  the 
paddles  are  not  only  presBed  tc^ther  into  a  mosaic,  but  are 
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also  sapplemected  b;  other  small  bones  (Fig.  38).   Theic 
reptiles  (Fig.  34)  ate  well  illustrated  b;  a  miiqne  coUectia: 


Fia.  36. — Skull  uid  mandible  of  Ichthyoiaurus  Meilandiau,  from  the  Vf^ 
LiBB  of  Kormandy ;  about  ona-qaarter  nat.^ze.  A.  orbit;  ang.  Ksn- 
lar ;  d.  dentary;  JV.  frontal;  J.  jugal;  k.  articnlaf;  ifcf .  mudiii^ 
Mx.  marilla ;  ^.oares;  Na.a&asX;  op.  Eplenial;  Pa.  parietal;  Pn.- 
ptemaiilla ;  Por.  postorbital ;  Pr/.  preJrontal ;  Ptf.  poBtbonUl;  f" 
qoadiatoJQgal ;  8.  supiatemporal  fossa ;  Set.  Bolerotio  ring ;  S: 
squamoeal ;  Si.  supratempord.    (After  Zittel.    Tabls-case  H.) 

of  skeletons.'chiefly  from  the  English  Lias,  in  Wall-cases  15 

16,  17,  and  by  smaller  fragments  in  Table-cases  20  to '.? 

The  large  head  (Fig.  35)  is  shaped  like  that  of  a  porpol^ 
with  an  elongated  snont  and  "i"^ 
powerful  conical  teeth  (F^.  36)  *' 
in  a  groove  along  the  edge  of  tb- 
jaw.  The  nostril  is  just  in  frt^- 
of  the  enormous  eye,  and  tlrii  t 
strengthened  by  a  ring  of  scleroQ 
plates  which  would  help  in  focusEit: 
for  varying  distances.  There  t  - 
conspicuous  pineal  foramen  fo' ' 
median  eye  in  the  top  of  the  be^ 
(see  skoll  in  Table-case  21).  Tt: 
vettebne  (Fig.  37),  which  are  v^^ 
numerous,  short,  and  bicoucava  si^ 
shaped  like  those  of  a  fish  to  is^ 
flexibility  of  the    backbone.    r> 

Pio.86.— Tooth  of  JeM%o-  neck  is  quite  short,  while  the  w 
laurut  eampt/lodon,  from  tebrte  of  the  tail  are  sharply  tnio^ 
Uie     Lower     Chalk     of       ^  ,.  distance    from  ^ 

Folkeelone  ;     uat.    size.  ,   .  i         _;,j 

(TaW»H»8e  20.)  end,  to  support  a  tnanguiar  venii* 


3! 


PiB.  S7, — Body  01  oentnmt  of  anterior  donal  vert«bn>  [of  XcWA^otounw, 
viewed  in  aeotian,  from  the  front  ftnd  from  the  <left  Bide ;  from  the 
KLmmeridge  Olay  of  WUtihire;  oue-Eiftlf  nai.  nie.     (TaUeHMBeiSO.)' 


FiQ.  88.~Kght  fore  (A)  and  hind  (B)  poddlee  of  IchlhjfOtatiTU*  internuduu, 
7^3 from  the  Lower  Liaa  of  Ljma  Begis;  one-thud  nat-^dae.  c'>  c'. 
oantralia ;  /.  fibula ;  />.  fibulare ;  h.  hameruB ;  i.  intermedimn  j^  r.  radioa ; 


r'.  radiale ;  (.  tibU ;  ('.  UWale ;  ■ 


'.  nlnare.   {After  Lfdekker.) 
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Wall-oMM  tail-fin,  which  has  been  seen  in  a  few  well-preserved  speci- 

g^j]^     mens  from  the  German  lias  and  Lithographic  Stone  (not 

A-C.       in  the  Collection).    Both  pairs  of  paddles   (Fig.  38)  are 

TaWa^aes  always  present,  but  the  hinder  pair  is  often  smadl.    The  skin 

oJ^j^g^    must  have  been  quite  smooth,  without  armour,  and  it  is 

shown  in  some  German  specimens  (not  in  the  Collection)  to 

have  formed  a  smooth  triangular  fin  in  the  middle  of  the 

back,  as  in  modem  porpoises. 

The  small  Triassic  Ichthyosaurs,  of  which  there  aie  no 
specimens  in  the  Museum,  suggest  that  they,  like  the 
Plesiosaurs,  were  descended  from  land  animals.  In  some 
important  respects  the  skull  and  teeth  resemble  those  of  the 
Labyrinthodont  Amphibia  (p.  47).  The  liassic  Ichthyo- 
saurs, of  which  a  fine  series  is  exhibited  in  Wall-cases  15, 
16,  17,  are  typical  members  of  the  Order  and  sometimes 
attain  a  very  large  size.  The  skeleton  of  Ichthyosaurus 
plcUyodon,  from  the  Lower  lias  of  Stockton,  Warwickshire, 

Wall-oaae  presented  by  Mr.  Michael  H.  Lakin,  measures  22  feet  in 
1^-  length ;  while  vertebrse  at  the  bottom  of  the  same  Wall-case 
and  skulls  in  Gallery  3  (pedestals  lettered  A,  B,  C)  belong 
to  much  larger  individuals.  A  nearly  complete  small 
skeleton  from  the  Lower  lias  of  Street,  Somersetshire 
(Plate  VL),  is  an  especially  good  example  of  a  slender-nosed 
species  (Wall-case  15).  An  equally  good  specimen  of  an 
allied  species  from  the  Upper  lias  of  Wurtemberg,  at  the 
bottom  of  the  same  Wall-case,  is  interesting  as  showing  six 
embryos  within  the  ribs,  proving  that  these  reptiles  were 
viviparous.  Two  fragments  from  the  Lower  lias  of  Barxow- 
on-Soar,  Leicestershire  (Wall-case  17  and  Table-case  21), 
exhibit  the  fin-membrane  round  the  bones  of  the  fore-paddle. 
Typical  Ichthyosaurs  seem  to  have  ranged  upwards  to 
the  Chalk,  and  fragmentary  remains  of  the  later  species  are 

TaUa-oaae  exhibited  in  Table-case  20.  Some  of  the  Upper  Jurassic 
*•  genera,  however,  both  in  Europe  and  in  North  America,  are 
almost  toothless  and  have  broad  paddles,  which  must  have 
been  rendered  very  flexible  by  a  persistent  rim  of  cartilage 
round  each  of  the  constituent  bones.  OphthcUmosaurus  is 
a  typical  and  well-known  example  firom  the  Oxford  Clay  of 
Peterborough  (Table-case  23). 
Caaaa.  Coprolites,  or  pieces  of  fossilised  excrement,  are  often 

found  in  the  Lias  where  remains  of  Plesiosaurs  and  Ichthyo- 
saurs occur,  and  were  probably  left  by  these  reptiles.  A 
collection  is  exhibited  in  Table-case  G.  They  contain 
numerous  scales  of  ganoid  fishes  which  have  been  eaten,  and 
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many  of  them  are  marked  by  a  spiral  line,  which  bears 
witness  to  the  spiral  form  of  the  membrane  in  the  intestine 
through  which  they  origiDally  passed. 


Case  G. 


Ordeh  IX.— CHELONIA. 

The  tortoises  and  turtles  date  back  to  the  Triassic  period,  Wall-oasas 
when  they    seem    to    have    already  assumed    their   most    oaros  W 

toZ. 


Fio.  89. — Carapace  or  dorsal  shield  of  a  small  Tortoise  (EardeUa  Oimjj^)% 
irom  the  Pliocene  of  the  Siwalik  Hills,  India ;  reduced  in  size.  The 
wavy  lines  show  the  divisions  (or  sutures)  between  the  bones ;  the  firm 
lines  indicate  those  between  the  overlying  homy  shields,  c.  1-8,  costal 
bones ;  m.  1-11,  marginal  bones ;  n.  1-8,  neural  bones ;  nu,  nuchal 
bone ;  jpy,  pygal  bone ;  spy.  1, 2,  suprapygal  shields.    (After  Lydekker.) 

characteristic  features.  Fragments  of  a  typical  Chelonian  Wall- 
shell  (Chdytherium  ohscurum)  are  exhibited  from  the  Keuper  ^^ 
Sandstone  near  Stuttgart,  Germany. 


Sub-order  1. — Trlonyohia. 

The  three-clawed  mud-turtles  appear  with  all  their  typical   Wall-oaae 
chariuiters  in  the  Eocene  both  of  Europe  and  North  America.        ^^ 
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Well-preserved  shells  and  other  remains  of  IVionyz  &om  ilii 
Upper  Eocene  of  Hampshiie  are  exhibited  in  Wall-case  18. 

Sub-order  2. — Cryptodlra. 

Most  of  the  known  extinct  Chelonia,  like  the  majority  of 

18, 1ft     existing  tortoises  and  turtles,  belong  to  the  sub-order  Crypw- 


Fia.  M. — IioweT  visw  of  the  skeleton  of  (he  exUting  lioggu-bMi  Tonl' 
{Thalattoehelyi  caretta) ;  much  redaoad  in  mm. 

dira  ("  hidden-necked "),  in  which  the  head  is  retracted  b» 
curvature  of  the  neck  in  a  vertical  plane.  The  pelvis  in 
these  reptiles  is  not  directly  connected  with  the  ventnl 
armour  or  plastron. 

The  oidinaiT  marsh  and  land  tortoises  first  occur  in 
Eocene  rocks,  where  modem  kinds  are  associated  with  seveBl 
extinct  genera.      Typical  specimens  are  shown  &om  tbe 


London  Clay  of  Sheppey  in  Table-ease  W.     Large  tortoiBea  W»U-oMe> 
( Teatudo  amnion)  are  alao  exhibited  from  the  Upper  Eocene     **^  ^*^ 
of  Egypt  (Wall-oaae  19) ;  and  there  are  still  larger  specimens        ^  2. 
{ T.  grandvUeri)  from  caverns  in  Madagascar  (Stands  Y,  Z). 
The  largest  known  tortoise  is  Colossochdys  atlas,  from  the 
Lower  Pliocene  of  the  Siwalik  Hills,  India,  represented  by 
fragments  in  Wall-case  18,  and  by  a  restored  model  of  the 
shdl  (Stand  X),  which  measures  8  feet  in  length.     Like  all 
other  tortoises,  this  must  have  been  a  vegetable-feeder.     The 


FiQ.  41.— Carapace  or  donal  shield  of  a  small  Turtla  (Chelone  bemUdi) 
from  the  Lower  Obalkof  Burbom,  Kent;  about  one-third  nat.  size. 
(WoU-caae  IS.) 

last  surviTor  of  the  tortoises  in  England  was  Eniya  orbicularis, 
of  which  shells  have  been  found  in  Pleistocene  deposits  in 
Norfolk.    This  species  still  survives  in  southern  Europe, 

The  earliest  typical  turtles  are  of  Cretaceous  age,  and  fine  WaU-oai 
specimens  of  the  la^  Chdone  hoffmanni  are  exhibited  from  ^^ 
the  Upper  Chalk  of  Maastricht,  Holland  (Wall-case  18). 
Fragments  of  similar  turtles,  with  remains  of  smaller  species 
such  as  Chelone  henstedi  (Fig.  41),  also  occur  in  the  English 
Chalk.  Skulls  of  Bhinochelys  are  common  in  the  Cambridge 
Greensand.     A  gigantic  leathery  turtle,  Eospharffis  f/igas,  is 
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Wall-case  represented  by  a  well-preserved  skull  and  other  remains  from 
^®*        the  London  Clay  of  Sheppey.    There  are  also  small  species 
of  extinct  genera  of  true  turtles  in  the  same  formation 
{e.g.,  ArgiUochdys), 

The  fresh- water  Chdydra^  now  confined  to  thewaimer 
parts  of  the  New  World,  has  been  discovered  in  the  Upper 
Miocene  of  Oeningen,  Baden  (Wall-case  18). 


Wall-ease 
19. 


SuB-ORDEK  3. — Pleurodira. 

The  existing  Chelonia  which  withdraw  their  head  by 
bending  the  neck  sideways  to  rest  within  the  margin  of  the 
shell,  are  now  confined  to  the  southern  hemisphere ;  [bat  in 
Tertiary  times  they  were  also  common  in  the  northern 
hemisphere.  Various  fragmentary  remains,  including  shells 
of  Podoonemys  from  the  Eocene  of  Egypt,  are  exhibited  in 
Wall-case  19.  The  most  noteworthy  extinct  genus  is  the 
homed  Miolania,  which  occurs  not  only  in  the  Pleistocene 
of  Queensland  (Plate  VII.)  and  Lord  Howe's  Island  (4O0 
miles  distant  from  the  Australian  coast),  but  also  in  rocks  of 
uncertain  age  in  Chubut,  north  of  Patagonia  (Plate  Til)- 
The  tail  in  this  reptile  is  armoured  with  thick  bony  rings 
like  those  of  the  extinct  South  American  armadillo,  GlyptodM. 
As  Miolcmia  must  have  been  a  land-animal,  its  discovery  in 
regions  so  remote  as  Australia  and  South  America  is  some- 
times cited  as  one  proof  of  the  former  existence  of  a  greai 
Antarctic  continent  uniting  the  lands  in  question* 


Wall 
19. 


Sub-order  4. — Amphichelydia. 

Most  of  the  Jurassic  and  Wealden  Chelonia  are  somewhat 
intermediate  between  the  Cryptodira  and  Pleurodira,  and 
have  been  provisionally  placed  in  a  separate  sub-order. 
Among  typical  examples  may  be  mentioned  PUurosternvif^ 
from  the  Purbeck  Beds  of  Swanage  and  PhUychdys  from  the 
Lithographic  Stone  (Kimmeridgian)  of  Bavaria  (Wall- 
case  19). 
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GALLERIES  Nos.  4,  5.— FOSSIL  AMPHIBIANS. 


The  frogs,  newts,  salamanders  and  their  allies  are  inter-   WaU-oaae 
mediate  in  all  essential  respects  between  reptiles  and  fishes.  _ '  ,^^- 
It  is  therefore  interesting  to  note  that  the  Glass  Amphibia,       u  y. 
to    which     thej    belong,    attained    most    importance    in 
Carboniferous  and  Permian  times,  between  the  Devonian 
period,  when  fishes  were  the  highest  kind  of  life,  and  the 
Triassic  period,  when  the  "  Age  of  Beptiles  "  dawned.     Since 
Triassic  times,  indeed,  the  Amphibia  seem  to  have  been 
degenerate    and  insignificant  animals,   and    the  geological 
record  is  so  incomplete  that  it  furnishes  none  of  the  links 
connecting  these  later  Orders  with  the  Order  which  repre- 
sented the  Class  in  its  prime. 


Class  IV.— AMPHIBIA. 
Ordeb  I.— ANURA  or  ECAUDATA. 

The  frogs  and  toads,  or  tailless  Amphibians,  seem  to  have  Table-oasef 
undergone  scarcely  any  essential  change  since  the  Eocene  and  '^^ 
Oligocene  periods.  Fine  specimens  both  of  adult  individuals 
and  tadpoles  are  exhibited  from  the  Lower  Miocene  lignite  of 
Sott,  near  Bonn,  and  impressions  of  the  soft  parts  often 
siuTound  the  fossils.  Pdlcedbatrachus  is  an  extinct  toad 
representing  a  family  intermediate  between  certain  existing 
groups. 

Order  II.— XTRODELA  or  CAXTDATA. 


Table-oaae 


The  newts  and  salamanders  have  also  changed  but  little    Wall-case 
since  the  Eocene  and  Oligocene  periods.     They  are  proved,         l®« 
indeed,  to  date  back  to  the  en  I  of  Jurassic  times  by  a  single  ^*"^*' 
sk-Bleton  (ffylcBohatrachu^  croyi)  from  the  Wealden  of  Bernis- 
sarfc,  Belgium,  now  in  the   BrnseU  M  useum.     Newts  are 
exhibited  from  the  Lower  Miocene  of  Rott,  near  Bonn,  and 
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Wall-oafl0   among  the  salamanders  there  is  a  large  specimen  of  Oryf^ 
^^'         branchus  scheuchzeri  (Kg.  42)  from  the  Upper  Miocene  of 
Oeningen,  Baden,  in  Wall-case  19.    This  gigantic  salamandei 
is  closely  related  to  a  species   still  surviving  in  Japan 


Table-caae 
U. 


FiQ.  42.~  Skeleton  of  a  gigantic  Salamander  {Cryptohranclvus  9chewhMiiri\ 
from  the  Upper  Miocene  of  Oeningen,  Baden;  one-tenth  nat.  size. 
'*  Homo  dilnidi  testis  "  of  Scheuchzer.    (WaU^Mse  19.) 

Another  specimen  of  the  same  animal,  now  in  the  Teyler 
Museum,  Haarlem,  was  mistaken  for  a  human  skeleton  by 
Scheuchzer,  who  described  it  in  1726  as  Horno  dUuvii  tedi^— 
"  man  a  witness  of  the  deluge." 


Wall-oase 

18. 

Table-oases 

U,  V. 


Order  III.— STEOOCBPHALIA. 

As  already  mentioned,  the  most  important  Amphibians  are 
those  which  flourished  in  the  Carboniferous  and  Permian 
periods,  and  disappeared  at  the  end  of  the  Trias.  They 
must  have  resembled  crocodiles  and  salamanders  in  outward 
appearance,  and  they  are  known  as  Stegocephalia  ("  roofed- 
heads  "),  because  the  space  for  their  biting  muscles  is  always 
roofed  by  plates  of  bone,  arranged  much  like  those  of 
the  contemporary  paddle-finned  fishes.  The  skull  is  nearly 
always  pitted  or  sculptured  like  that  of  a  crocodile,  and  is 
marked  with  symmetrically-arranged  grooves  for  slime-canals. 
There  is  always  a  pineal  foramen.  The  palate  resembles  that 
of  the  modem  Amphibia,  and,  as  in  the  latter,  the  skull  is 
fixed  to  the  backbone  by  a  pair  of  occipital  condyles.  The 
clavicles  and  interclavicle  are  expanded  into  large  breast- 
plates, which  are  usually  sculptured ;  and  behind  these  there 
is  nearly  always  an  armour  of  small  bony  scales  arranged 
in  a  chevron  pattern. 

Semains  of  Stegocephalia  are  found  in  nearly  all  parts  of 
the  world,  including  Australia. 


Sub-order  1. — Labyrinthodontia. 

The  largest  and  most  typical  Stegocephalia  posseas  power-  Wali-oMe 
ful  conical  teeth,  which  are  cnriously  complicated  in  structure. 
Each  tooth  ia  a  hollow  cone,  with  the  weJI  folded  iawards  in 
numerous  vertical  pleats,  which  are  crumpled  where  crushed 
together.  Id  allnsion  to  this  peculiarity,  which  is  well  shown 
by  a  tooth  of  Mastodontaurut  in  Table-case  Y,  the  ftnimglff 
are  named  Labyrinthodontia  ("  labyrinth-toothed  "). 

The  largest  LabyrinthodontB  are   those  from   the  Upper 


Fid.  43. — Skull  of  Maslodonaaurwi  giganlau,  upper  view  with  scnlptnre 
omitted,  from  the  liower  Keuper  of  Wiiitemberg ;  abont  one-eighth  utA. 
uze.  J^.  lateral  gapratemporal ;  Fr.  frontal ;  /«.  jugal ;  L.  lMhr;mal ; 
Mx.  maxiUa ;  Na.  uwal ;  P.  parietal ;  Pr.f.  prefrontal ;  PL  poatfiontal ; 
Pt.o.  pootorUtal;  Q.  J.  qoadratoiugal ;  5.  T.  prosquamaaal ;  S.Oc.  inner 
rapiatemporal ;  Sq.  squamoaal.  The  double  lines  indicate  slims- 
eanals.     (After  £.  Fraas.) 

Trias  of  Wurtemberg  referred  to  Mastodonaawrue.  The  skull 
of  M.giganteus  (Fig.  43)  sometimes  measures  4  feet  in  length 
A  phuter  cast  of  a  smaller  skull  is  exhibited  in  Wall-case 
19,  and  fragments  of  actual  bones  and  teeth  of  the  same 
genus  are  placed  in  Table-case  V.  CapUosaurus  is  another 
well-known  Triassic  genus,  comprising  species  of  smaller 
size,  represented  in  Wall-case  19,  not  only  by  skulls  from 
(iermany,  but  also  by  a  well-preserved  skull  from  the  Keuper 
Sandstone  of  Stanton,  near  Uttoxeter,  North  Staffordshire. 


48    ann>B  to  the  fossil  bsptilbs,  auphibuns,  fishbs- 

Wkll-caaa  Metaposaurus,  from  tlie_  Trias  of  Wuitemberg,  has  the  eyee  fai 
I'puhl*'        forward  in  the  head.  '  EhytidosUus  and  Bothrieeps  {Fig.  44 , 
l^i-MM^oMo  jj^j^  ^^  rj^^  ^f  g^^j^jj  ^j^.^  and  Australia  (Tablo-case  Vl 
are  also  noteworthy. 

The  PermiaQ  Labyrinthodonts  in  the  colloctioD  beloi^ 
chiefly  to  Ardiegosaunu  aoAActinodon,  and  areintenatiiigK 
showing  parts  of  the  body  and  limbs.  The  remains  d 
Archegosaurug  deekerU,  Id  nodules  from  the  Lower  Permian  of 
Bhenish  Prussia,  are  especially  well  preserved.  The  back- 
bone is  incompletely  formed,  each  vertebra  consisting  of  thne 
or  more  pieces,  surrounding  a  large  persistent  strand  of  nolo- 


FiQ.  44. — Skull  of  Bothric^  huxlejfi,  mpei  riew,  from  the  Triaaiio  Kanx 
Formation  of  Onnge  Bivei  Oolon;,  Sonth  Afriok ;  foor-flfUia  lut.  nb    I 
(TkblB-osM  V.) 

chord,  much  like  the  vertebra  of  Euchirotauna  from  France 
(Fig.  45),  and  that  of  Eryops,  from  Texas,  in  Table-K»3e  V 
The  ribs  are  short,  and  evidently  did  not  completely  encircle  tbc 
trunk,  so  that  in  breathing  the  animal  must  have  swallowed  aii 
like  a  frog.  The  ends  of  the  limb-hones  were  originally  cardli-  | 
giuous,  and  hence  are  not  preserved  in  the  fossils.  Traces  o:' 
gill-arches  can  sometimes  be  seen  in  young  specioieiis,  provini 
that  Arekegosawve  resembled  modem  Amphibia  in  breathin: 
by  gills  during  Hie  earlier  part  of  its  life. 

Among  the  remains  of  Carboniferous  Labyrinthodcmt* 
aa'nncrushed  skull  of  Loxomma,  obtained  by  Mr.  Geoi^ 
Maw  from  ironstone  in  the  Coal  Measoiea  of  Coalbrookdtle. 
ia  particularly  interesting  (Wall-case  19).    Owing  to  theii 
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imperfect  ossification,  nearly  all  the  skulls  of  these  animale  WaU-oaaa 
are  flattened  by  pressure  in  the  rocks.     Other  remains  of        J-®- 
Loxomma  and  Anthracoaaurus  are  exhibited  from  the  English  ^*''!*^>*» 
Coal  Meaaures,  and  these  include  short  biconcave  vertebrse 
which  resemble  those  of  Ichthyosaurus,  except  that  they  are 


Flo.  U>.— Tertebrft  of  Enthirotaunu  roehH,  left  lateral  (A)  and  posterior 
(B)  views,  from  the  Lower  Fenniau  of  Fnuice:  abont  cat.  size.  of. 
lateral  ezpamion  of  iietml  uf^i  c.  tsicette  for  lib ;  e.r.  neural  caoal; 
il.  transversa  process  of  neural  arch;  ic,  hjpoceiitraiii  or  inlercentrum; 
n.  Qenral  spine;  not.  space  originallj'  occupied  by  notocliord;  pl.e. 
plenrocentra ;  i.  suture  between  ueiml  arch  and  spine;  t.a.,  >.p,, 
anterior  and  posterior  sygapophyses.     (After  A.  Oaudry.) 

pierced  by  a  hole  for  a  remnant  of  the  notochord.  In  Wall- 
case  19  there  is  also  an  incomplete  skeleton  of  Phdidogatter 
from  the  Lower  Carboniferous  of  Scotland.  The  limbs  of  the 
Ixiwer  Carboniferous  Labyrinthodonts  are  unknown. 


ScB-ORDEB  2. — MloroBanrin. 

In  Upper  Cartoniferoua  and  Lower  Permian  rocks  there  are  Wall-oue 

remains    of  numerous   small    lizard-shaped    Stegocephalia,  18- 

named  Microsauria  ("  little  lizards  "),  which  are  in  some  res-  *  ul"*"* 
pects  intermediate  between  the  Amphibia  and  the  true  Reptilia. 
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Wall-oaae 

Table-oase 
U. 


The  skull  is  typically  St^ocephalian,  with  two  bony  occipital 
condyles,  and  with  the  teeth  comparatively  simple  in  stractTir&. 
The  vertebrae  are  constricted  cylinders,  and  the  ribs  are  sonw- 
times  as  long  and  slender  as  in  a  lizard. 

Bemains   of    Microsauria  were    first    discovered    insiie 
decayed  tree-stumps  in  the  Coal  Measures  of  South  Joggisr 
Nova  Scotia,  where*  the  little  animals  had  evidentlv   be^ 
trapped  by  accident.     Numerous  skeletons  have  since  bee:; 
found  in  Coal  Measures  of  other  localities   both  in  Nonh 
America    and    Europe   and  in  the  Lower    Permian    Cosl 
Measures  of    Bohemia.       Some  of   the  original    bones  d 
Hylonomus  discovered  by  Sir  William  Dawson  in  the  decayed 
trees  in  Nova  Scotia  are  exhibited  in  Table-case  U.      Speci- 
mens of  Ceraterpetum  are  also  shown  from  the  Coal  Measures 
of  Ejilkenny  and  Staffordshire ;  and  there  are  electrotypes  of 
this  and  several  other  kinds  from  the  Lower  Permian  of 
Bohemia.    Most  of  the  Bohemian  specimens  are  pyritised,  so 
that  they  cannot  be  permanently  preserved.   Dr.  Anton  Fritsch 
has  devised  the  ingenious  plan  of  making  electrotypes  from 
the  moulds  in  the  shale  from  which  the  decayed  bones  havie 
been  removed,  and  the  exact  copies  of  these  fossils  now 
exhibited  are  the  result  of  his  work. 


Wall-case 
18. 


Table-oase 
IT. 


SuB-0RD£R  3. — ^Aistopoda. 

These  closely  resemble  the  Microsauria,  with  which  thev 
are  foimd,  but  they  are  shaped  like  snakes  and  destitute  o: 
limbs.  Bemains  of  Dolichosama  and  OphiderpetTim  ar? 
exhibited. 

Sub-order  4. — Branchiosauria. 

The  Branchiosauria  ("gilled  lizards  ")  are  so  named  becaii5»' 
traces  of  the  gill-supports  are  always  conspicuous  in  youni 
individuals.  They  are  small  animals  like  salamanders^  wid 
barrel-shaped  vertebrae  and  short  ribs.  They  are  kno^vn  on'r 
from  the  Lower  Permian  of  Fiance,  Saxony,  Bohemia,  an: 
Moravia.  Numerous  specimens  of  Branchiosaunis  are 
exhibited  from  Saxony ;  and  there  is  one  individual  tn*i: 
Bohemia  showing  an  impression  of  the  long  soft  tail  on  thr 
black  shale  in  which  the  skeleton  is  imbedded.  Tlie  snull 
Protritan  from  France  and  the  relatively  large  Mdaiterpetttm 
from  Moravia  are  also  represented  by  typical  example 


GALLERY  No.  II.— FOSSIL  FOOTPRINTS. 


Under  certain  circumstancea  footprints  may  be  preserved  QoUerr  xi, 
as  Fossils,  and  in  some  rocks  of  Triaasic  and  Permian  age  the  ^?^"Sf*** 
oiily  evidence  of  life  is  afforded  by  such  footprints.     There  is 


Pm.  U.— ITootprints  of  CheirotheHum  barlhi,  with  Btm.orBoka,  from  the 
Banter  Saadstone  of  Heuberg,  Saxonv ;  abont  one-leDth  lut.  size. 
(WkU-oua  10,  OaUei7  II.) 

1  large  series  of  these  fossils  in  the  collectioD,  and  a^  they 
3annot  yet  be  ascribed  to  the  animals  which  made  them,  they 
ire  arranged  together  in  Gallery  11,  Wall-cases  8-10.  Most 
)f  the  footprints  from  the  English  and  Grerman  Trias  {Fig.  46) 
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GMlery  11,  are  shaped  somewhat  like  impressions  of  a  human 
^^lo"*"  and  hence  are  referred  to  an  unidentified  CkdroOum 
("  hand-beast ").  There  are  small  prints  for  the  fore  feetaii^ 
large  prints  for  the  hind  feet,  and  a  close  examination  of  tk 
tracks  shows  that  the  "  opposable  thumb "  is  on  the  ouv 
side  of  the  foot,  so  really  corresponds  with  the  little  finger « 
little  toe  of  man.  The  so-called  Ichnium  aphoBrodajdj^ 
from  the  Permian  of  Thuringia  is  a  nearly  similar  footpiiiit, 
and  is  scattered  over  a  large  slab  of  red  sandstone  b 
Wall-case  10,  which  also  exhibits  suncracks  and  rainpiis^ 
Three-toed  footprints  from  the  Trias  of  North  Ameika 
(Wall-case  9)  were  probably  made  by  Dinosaurs.  Some  la? 
three-toed  footprints  of  Igimnodon  from  the  Wealden  c: 
Hastings  are  placed  for  comparison  in  Wall-case  8;  u^ 
there  is,  on  an  adjoining  stand,  a  slab  of  Purbeck  Stone 
bearing  similar  impressions. 
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Ck)MTENTS    OF    WaLL-CA8BB. 

1,  2.  Elasmobranchii.      8.    Elasmobranchii  and  Holocephali.      4.   .-' 
Crossoptcrygiaii   Tcleostomi.      7.    Crossopterygian  and  Ghondro 
8.  Chondrostean  Teloostomi.   9-lH.  Protospondvlic  Telcostomi.   1 
and  Aetheospondylic  Teleostomi.     15.  Isospondylic  Tolcostomi. 
Qs^riophvsian,   and    Acanthopterygian     Telcostomi.       17,   18. 
•  Tclbostomi. 
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GALLERY  No.  6.— FOSSIL  FISHES. 


■       As  fishes  are  aquatic  animals  and  as  most  fossiliferous 

13  locks  have  been  fonned  in  water,  fish-remains  are  naturally 
very  abundant  among  fossils.  The  geological  record  of  their 
past  history,  however,  is  much  more  imperfect  than  might 

^  have  been  expected;  for  almost  the  only  good  specimens 
are  those  obtained  from  shoals  which  have  been  suddenly 

2'i  destroyed  and  quickly  buried.  Our  real  knowledge  therefore 
depends  on  a  succession  of  local  accidents,  which  reveal  only 
isolated  episodes  instead  of  a  continuous  story.  Even  these 
episodes  are  incompletely  recorded,  because  the  skeletons 
of  a  large  proportion  of  the  lower  fishes  are  too  little  hardened 
with  lime  (or  "  calcified '')  to  become  fossilised  when  buried 

,     in  rock. 

,  Class  V.— AGNATHA. 

It  is  probable  that  all  the  earliest  fish-like  animalfl  were  Table  oases 
destitute  of  hard  parts  capable  of  fossilisation,  because  no       ^'^ 
links  have  yet  been  found  between  fishes  and  the  inverte- 
brate animals  below.      When  they  first  appear  in  Upper 
Silurian  rocks  their  fossilised  remains  merely  represent  skin- 
armour,  so  that  it  is  difficult  to  ascertain  precisely  the  nature 
of  their  organisation.     There  is  not  much  doubt,  however, 
that  the  forerunners  of  the  fishes  lacked  both  a  lower  jaw  as 
ordinarily  fiashioned    and  paired  fins    corresponding    with 
the  arms  and  legs  of  land  animals.      They  are  therefore 
arranged  in  a  distinct  Class  of  Agnatha  ("  without  jaws  ") 
below  that  of  Pisces  (or  fishes  proper).    These  primitive 
animals  occupy  some  of  the  small  Cases  in  the  middle  of 
6aUery6. 

Order  L— OBTRAOODEBMI. 

Nearly  all  known  Agnatha  of  the  Silurian  and  Devonian 
periods  are  armoured  with  hard  skin-tubercles,  which  are  like 
the  plaooid  scales  of  sharks,  but  often  united  into  plates  by 
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Tsble-oaaes  an  tmdei^rowth  of  thin  hard  layers,  bearing  a   saperficial 
■*'"*       resemblance  to  ordinary  shell.      These  are  therefore  named 
Ostracodenni    ("  eheU-skinned ")    or    Ostracophori   ("ahdl- 
bearers"). 

ScB-ORDER  1. — Anaspida. 

A  few  amall  Ostracodenns  of  Upper  Silurian  age  are 
laterally  compressed  and  gracefully  fusiform,  with  one  small 
dorsal  fin  and  a  heterocercal  tail  (see  p.  61).  The  hsni 
akin-tubercles  on  their  head  are  not  fused  into  plates,  bnt 
those  on  the  trunk  have  coalesced  into  -well-formed  scales, 
arranged  in  rows  which  slope  from  behind  forwards  instead 
of  the  reverse  or  ordinary  way.  Birkenia  (Fig.  47)  and 
Lasanim  occur  in  the  Downtonian   formation   of   sonthera 


Scotland,  the  former  completely  annoured,  the  latter  showing 
only  a  few  thick  and  deepened  scales  on  the  anterior  part  of 
the  trunk  besides  a  row  of  large  recurved  spines  along 
the  lower  border.  Euphaneropa  seems  to  have  been  a 
survivor  of  the  Anaapida  in  the  Upper  Devonian  of  Canada. 

Sub-order  2. — HeteroBtraoi. 

Tabla-oase  In  this  group  of  Ostracoderms  the  head  and  gill-chamber 
region  is  relatively  large,  broad  and  depressed,  so  that  it  is 
exposed  from  above  or  below  in  the  fossils ;  while  the  tail  is 
slender  and,  seen  in  side  view,  ending  in  a  forked  tail-fin. 
The  eyes  are  wide  apart  on  the  sides  of  the  head.  The  month 
mnst  have  been  underneath  the  head,  and  the  opening  from 
the  gill-chamber  on  each  side  is  at  the  binder  angle  of  the 
expanded  front  part  of  the  animal.  When  the  faanl  skio- 
tubercles  are  fnsed  into  plates,  the  und^lying  layers  never 
contain  true  bone>cells. 

The  simplest  of  these  Heterostraci  ("  anomalons-ahelled  ") 
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are  the  Ctelolepidse  ("  hollow  scales "),  which  aeem  to  have 
fiouTished  earliest  and  must  have  been  especiBlly  abundant 
in  late  Silurian  seas.  Their  skin-tubercles  were  never  united 
into  plates,  and  when  these  little  bodies  were  originally 
discovered  in  immense  numbers  in  the  Ludlow  Boue-bed  at 
the  top  of  the  Silurian  formation  on  the  borders  of  Shrop- 
shire (Table-case  A)  they  were  naturally  mistaken  for  the 
placoid  scales  of  E^arks.  It  is  only  under  exceptional 
circumstances  that  the  animals  covered  with  so  incoherent  an 
armour  could  be  preserved  intact,  but  good  specimens  have 
been  found  in  the  Upper  Silurian  and  Downtonian  shales  of 
southern  Scotland  (Table-case  A).  In  Thelodus  the  tubercles 
are  quadrangnlar  and  flattened,  while  in  Lanarkia  (Fig.  48) 


Fio.  16. — BeBtoratioQ  oE  Thelodui  tcoUeat,  irom  tlie  Downtonitm  ol 
Lanarkshire ;  about  one-half  nat.  size.  The  head  U  shown  from 
above,  the  tail  twieted,  to  be  seen  mainly  in  side-view.  (Afoei  B.  H. 
Traqnair.     Table-c&M  A.) 

they  are  conical  prickles  of  variable  size.      The  internal 
skeleton  is  never  preserved. 

In  the  FteraspidfB  the  skin-tubercles  are  united  into  Tabla-o«w 
plates  and  scales,  and  form  fine  enamelled  ■nd%e»  concentric  ■*• 
with  the  edges.  This  family  also  flourished  in  the  Upper 
Silurian,  but  is  commoner  and  better  developed  in  the  Lower 
Devonian.  Cyathaspta  (Fig.  49)  has  been  found  in  the 
Wenlock  rocks  of  Gothland  and  in  the  Upper  Silurian  both 
of  Europe  and  North  America.  It  is  the  oldest  fish-like 
oi^nism  of  which  there  is  any  definite  knowledge.  Pteraspii 
(Figs.  50,  51)  is  a  typical  Lower  Devonian  genua,  and 
numeroos  specimens  are  exhibited  from  the  Lower  Old  Red 
Sandstone  of  the  Welsh  border. 

The  latest  Heterostraci,  which  range  from  the  Lower  to  Tabl«-ou» 
the  Upper  Devonian,  comprise  some  relatively  large  species,         ^■ 
perhaps  2   feet  in  length,  and  form  the   family  Fsammos- 
teidas  (Table-case  B).     The  skin- tubercles  fuse  into  small 
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O,  49. — Diagmu  of  doiMl  ahiald  at  Gj/atJui^it  btmlcii,  npur  vi 
the  Upper  Silmiui  and  DowntoniMi  of  Herefordshire; 
Mdnoed.  c,  oomiu ;  d,  median  disc ;  o,  poaition  of  orbit ; 
pUta ;  t,  posterior  dornl  ipine.    (After  lAnkeatec.    Tabla-ew 


(li^tlr 


Fio.  BO. — Be«tor»tion  ot  Ptenupit  rotlrata,  left  Eide-view,  from  th«  Lo«r 
Old  Bed  Sanditone  ot  Heretordahire ;  kboat  one-thiid  nat.  Biae,  {iflti 
A.  S.  Woodward.    Table-oase  A.) 


Fia.  CI. — Donal  ohield  ot  Ptercupu  retlraia,  >  i^pAr  view,  from  t 
LowM  Old  Bed  Sandstone  of  HerefotdahiN ;  aboat  one-third  a 
line.    (After  I     " 
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polygonal  plates,  of  which  some  are  again  united  into  large  Tabls-oaae 
bilaterally  symmetrical  or  paired  shields.    Good  examples         ^' 
of  DrepanaapU  (Fig.  52)    are  exhibited    from  the    Lower 


Fio.  62. — ^Restoration  of  Drepanagpia  gemuendenenaiSf  upper  (A)  and  lower 
(B)  view,  from  the  Lower  Devonian  of  Bondenbaen,  Germany ;  one- 
quarter  nat.  size,  a.v.l,  anterior  ventro-lateral ;  eJ.  external  labisJ ;  m. 
mental,  behind  mouth ;  fn,d.  median  dorsal ;  m.v.  median  ventral ;  p.l. 
postero-lateral ;  p.vA,  posterior  ventro-lateral;  r.  rostral;  x.  orbital 
plate  with  orbit.    (After  B.  H.  Traquair.    Table-case  B.) 

Devonian  of  Gmnnden  in  Bhemsh  Prussia;  and  there 
are  numerous  fragments  of  Paammosteus  from  the  Upper 
Devonian  of  Scotland,  N.W.  Russia,  and  Spitzbergen. 


SuB-ORDEB  3. — OflteoBtraoi. 

The  Osteostraci  ('*  bony-shelled  ")  differ  from  the  Hetero-  TaWe-^tw 
straci  in  the  presence  of  bone-cells  in  some  of  the  lower  layers  * 

which  unite  die  skin-tubercles  into  plates.  They  also  differ 
in  having  the  eyes  close  together  on  the  top  of  the  head.  The 
CephalaspidsB  are  the  best-known  family,  rangios:  Irom  the 
Upper  Silurian  to  the  Middle  or  even  Upper  Devonian,  but 
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Table-oaees  specially  characteristic  of  the  Lower  Devonian  both  in  Enrop 
B,  C.  and  North  America.  The  unique  collection  of  Cqpkal^i 
murchisoni  (Fig.  53)  from  the  Lower  Old  Eed  Sandsuct 
Passage  Beds  of  Herefordshire,  and  fine  specimens  of  otk 
species  from  the  Lower  Old  Bed  Sandstone  of  Scotlui 
exhibit  nearly  all  the  principal  characters  of  the  fam£y 
(Table-cases  B,  C).  At  the  back  of  the  head  region  there  is 
a  pair  of  flippers,  which  seem  to  have  assisted  the  expiilska 


Fio.  58. — Bestoration  of  Cephalaapis  murchisonit  left  side-yiew,  fRsm  the 
Lower  Old  Bed  Sandstone  Passage  Beds  of  Herefordshire ;  about  0D^ 
half  nat.  size.    (After  A.  S.  Woodward.    Table-case  B.) 

of  water  from  the  gill-cavities.  The  scales  on  the  sides  of  tie 
trunk  are  deep  and  narrow.  There  is  a  small  dorsal  fin,  and 
the  tail  is  heterocercal  (see  p.  61).  The  Tremataspidse  com- 
prise Trematayns  from ,  the  Upper  Silurian  of  tie  Isle  (f 
Oesel  (Baltic  Sea)  and  Didymaspis  from  the  Lower  Old  Bed 
Sandstone  Passage  Beds  (Downtonian)  of  Herefordshire. 


SuB-OKDEB  4. — ^Antiarchi. 

These  are  the  highest  Ostracoderms,  and  are  exclusively 
Devonian  both  in  Europe  and  North  America.  The  headafii 
the  anterior  part  of  the  trunk  are  covered  with  symmetricaDj- 
Table-caaeB  arranged  overlapping  plates,  of  which  the  lower  lajeis 
^»  B*  contain  bone-cells.  The  eyes  are  close  together  on  the  top  of 
the  head,  which  is  movable  on  the  trunk.  A  pair  of  toothiic 
jaws  of  an  unusual  kind  is  fixed  in  front  of  the  montL  A 
pair  of  paddle-like  appendages,  each  encased  in  plates  ai»^ 
divided  by  one  movable  cross-joint,  is  articulated  with  the 
anterior  angle  of  the  body.  The  tail  is  heterocercal,  asJ 
there  is  at  least  one  small  dorsal  fin.  The  earliest  known  geni2§ 
Pterichthys  (Fig.  54),  is  represented  by  an  unique  collection  d 
specimens  from  the  Middle  Old  Bed  Sandstone  of  Scotlasc 
in  Table-case  D ;  and  with  these  there  are  two  paper  models 
made  by  the  original  discoverer,  Hugh  Miller.  The  tail  i  • 
Pterichthys  is  scaly,  but  that  of  the  Upper  Devonian  geneis 
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AsterolepU  and  Bothriolepis  seems  to  have  been  naked.  Well-  Tabla-oasea 


Fio.  64. — ^BestoTation  of  PterichthyB  miUeirif  upper  (A),  lower  fB),  and  left 
Bide-Tiew  (C),  from  the  Middle  Old  Bed  Sandstone  of  Scotland ;  abont 
one-half  nat.  size,  a,  anconeal;  a.dJl,  anterior  dorso-lateral ;  a.m.d. 
anterior  median  dorsal ;  a.i;.2.  anterior  ventro-lateral ;  a>g.  angular ; 
or.  articolar ;  c.  central  of  lower  limb ;  ed.  extra-lateral  or  operculum ; 
2.  lateral;  l.oec,  lateral  occipital;  m.  marginal;  m,oce,  median 
occipital;  m.v.  median  ventral;  fnn.  mandibular  plates  (displaced 
backwards   in    the    drawing)  ;    v.d.U    posterior    dorso-lateral ;   pm. 

E comedian ;  ji.m.d.  posterior  median  dorsal;  p.v.l,  posterior  yentro- 
bteral ;  ptm.  post-median  ;    8.1.   semi-lunar ;   U    terminal.      (After 
R.  H.  Traquair.    Table-case  D.) 


preserved  examples   of  Bothriolepis   canadensis,    from    the 
Province  of  Quebec,  are  especially  noteworthy. 
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Order  II.~0TCLIS. 

TftblA-oMe  The  problematical  small  skeleton  named  PalcBospond^ 
A  gwini  (Fig.  55),  from  the  Middle  Old  Sed  Sandstone  i 
Caithness,  seems  to  represent  an  otherwise  unknown  Order, 
which  may  perhaps  be  referred  to  the  Agnatha.  It  is  neTcr 
more  than  about  two  inches  in  length,  and  the  coUectioii  in 
Table-case  E  is  thus  supplemented  by  some  enlarged  ^rax- 
models  of  the  fossil  ingeniously  made  by  the  donor,  Prof. 


Fia.  66. — ^Bestoration  of  PalcBotpond/ylus  gunm,  from  the  Middle  Old 
Bed  Sandstone  of  Caithness;  nearly  twice  nat.  size.  (Alter  S.  E 
G^aqoair.    Table-case  E.) 

W.  J.  SoUas.  The  head  exhibits  tentacle-shaped  prooesaes 
round  an  opening  at  the  front  end,  and  the  roof  of  the  brain- 
case  is  not  sufficiently  hardened  for  preservation.  Ban 
which  seem  to  be  gill-arches  occur  below  the  back  of  the 
head,  and  they  are  connected  in  some  way  with  a  pair  of 
plates  extending  behind  the  head.  There  are  ring-vertebic 
and  the  tail  is  heterocercal,  with  hardened  rays.  There  is  do 
skin-armour. 

PaloBospondylus  shows  some  striking  resemblances  to  the 
lampreys,  and  it  is  quite  possible  that  the  existing  Musi- 
pobranchii  are  the  degenerate  survivors  of  the  Agnatha. 

CONODONTS. 

Table-caM      Minute  tooth-like  bodies  named  Conodonts  (Kg.  56)  fomd 
B.         detached  in  Palaeozoic  rocks  from  the  Lower  Silurian  to  tbe 

Fio.  56.— Oambrian  Ck>nodont8,  ten  times  nat.  size.    (After  Q.  J.  Hindi 

Table-case  E.) 
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Carboniferous  Limestone  inclusive,  are  sometimes  compared  Tabl^-oase 
with  the  teeth  of  lampreys  and  hag-fishes,  but  their  exact         ^ 
nature  is  very  doubtful.     Specimens  are  exhibited  from  the 
Lower  Carboniferous  of  Ohio,  U.S.A.  (Table-case  E). 


Class  VL— PISCES. 

The  earliest  true  fishes,  with  a  well-formed  lower  jaw  and 
paired  fins,  axe  represented  by  rare  and  fragmentary  remains 
at  the  top  of  the  Silurian  rocks.  Better-preserved  specimens 
in  the  Lower  Old  Bed  Sandstone  show  them  to  have 
possessed  only  a  cartilaginous  internal  skeleton,  and  no  bone- 
cells  in  their  external  armour.  They  therefore  probably 
belong  almost  to  the  same  grade  as  the  existing  sharks 
(Elasmobranchii).  The  first  fishes  with  a  gill-cover  and  with 
bony  tissue  in  their  skeleton  occur  in  the  Middle  Old  Bed 
Sandstone  or  Middle  Devonian;   and   between   these  and 


Fig.  67.  —  Protocercal  or 
dipbjceioal  tail;  primi- 
tive type. 


Fio.  58.  —  Heterocercal  Fio.  69.  —  Homoceroal 
(unequal-lobed)  tail ;  mid-  (equsJ-lobed)  tail ;  modem 
ale  type.  type. 


modem  fishes  with  a  bony  internal  skeleton  there  are  all 
gradations  in  successive  geological  formations.  In  the 
course  of  evolution  it  is  interesting  to  observe  that  the  tail 
undergoes  considerable  change.  Li  all  the  older  fishes  the 
hinder  extremity  of  the  body  tapers,  and  is  either  straight 
(Fig.  57)  or  with  the  fin  almost  or  completely  confined  to 
the  lower  border  (Fig.  58).  In  later  fishes,  the  upturned 
end  of  the  body  in  the  unequal-lobed  tail  is  more  and  more 
shortened,  and  the  fin-rays  gradually  become  so  disposed  that 
to  all  external  appearance  the  tail  assumes  perfect  sjnoimetry 
(Fig.  59).  Such  changes  are  precisely  repeated  in  the 
embryonic  history  of  each  existing  bony  fish ;  so  that  in  the 
tail  the  history  of  the  whole  race  corresponds  with  the 
history  of  each  of  its  latest  and  highest  individuals. 
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Elasmobraiidin 

or 
Chondropiety^ 


LIe-[ 


[Dipnoi. 


Classification  op  Fishes. 

Sub-class  I.— ELASMOBRANCHII.    Jaw-appara-\ 
tns  suspended  from  sknll;  no  operoulnm; 
dermal  armour  without  bone-tissue 
Order  I. — ^Aganthodh.    All  fins  except  caudal 
with  spine  in  front,  and  cartilages  very 
short ;  no  claspers  in  male 
Order  II. — ^Plbdroptbryoii.    Paired  fins  sup- 
ported by  parallel  rods  of  cartilage ;  no 
claspers  in  male  . . 
Order  III. — Ichthyoto^i.     Pectoral  fins  sup- 
ported   by   cartilages   radiating   from 
central  axis ;  claspers  in  male  . . 
Order  IV. — Selachh.    Pectoral  fins  with  two  or 
three  basal  cartilages  and  no  central 
axis ;  claspers  in  male  . . 
Sub-orders.  —  AsterospondyU    and    Tecio- 
tpondyli, 
Sub-Class  II.— HOLOCEPHALL     Jaw-apparatus 
fused  with  skull ;  an  opercular  membrane ; 
dermal  armour  without  bone-tissue  . .  I 

Order  I. — CHiMiBROiDBi.     Fins  as  in  Selachii    / 
Sub-class  III. — DIPNOI.       Jaw-apparatus  fused  ^ 
with   skull;    an  opercular   bone;    dermal 
armour  often  with  bone-tissue 
Order  I.—  Sibbnoidei.   Scaly  fishes  with  paddle 
shaped  paired  fins,  these  supported  ~ 
a  segmented  axis 
Order  II. — Abthbodira.    Armoured  fishes,  the  \ 
hee^-shield    hinged    on    body-shield; 
paired  fins  rudimentary 
Sub-Class    IV.— TELEOSTOMI.      Jaw-apparatus 
suspended  from  skull ;  an  opercular  bone ; 
dermal  armour  often  with  bone-tissue 
Order  I. — CBOSSOPTEBTon.    Paired  fins  paddle- 
shaped  and  fringed  with  fin-rays 
Sub-orders. — Haplistia,  Bhd^ndiaUaf  AcHn- 
istiaj  and  CladisHa 
Order  11. — AcTiNOPTBBTaii.    Supports  of  paired 
fins  much  shortened  and  dermal  rays 
chiefiy  supporting  membrane  . . 
Sub-orders. — uhondrosteif     Proto^pondyU, 
Aetheospondyli,  l909pondyli  (in  part),, 
Isospondyli  (continued),  OstoHophyn, ) 
ApodeSy  Anacanthiviy  PercesoceSy  Hemi-  >Teleostei. 
branchUy  and  Acanthopterygii,  j 

Tfie  fossil  true  fishes  are  arranged  in  GJallery  No.  6  in 
systematic  order  according  to  the  above  classification,  the 
smaller  specimens  being  in  the  Table-cases,  the  larger  speci- 
mens in  the  Wall-cases.  The  series  begins  with  the  Elasmo- 
branchii  to  the  left  of  the  door  leading  from  Gallery  No.  4. 


Ganoidei. 


Sub-class  I. — Elasmobranchii. 

Most  of  the  fossil  remains  of  sharks,  dog-fishss,  skates, 
and  their  extinct  Tepresentatives,  are  very  fragmentary,  on 
account  of  the  imperfect  hardening  of  the  internal  skeleton 
by  lime.  In  many  cases  only  scattered  teeth,  spines,  and 
hard  skia-tnbercles  or  "shagreen"  remain.  The  detached 
fin-spines  are  rarely  sufficient  to  indicate  the  nature  of  the 
fishes  to  which  they  originally  belonged,  and  they  are  only 
referred  to  the  ElasmobrancMi  because  they  have  the  same 
microscopic  structure  as  the  spines  of  modem  sharks  and 
skates.  These  fossils  are  named  Ichthyodorulites  ("  fish-  Tabl»-o&M 
spine-stones  "),  and  are  arranged  in  the  small  Table-case  F  in  ^■ 

the  middle  of  the  Gallery.  Among  them  may  be  specially 
noticed  the  small  ribbed  spines  of  Onchtis  from  the  Lower  Old 
Red  Sandstone ;  Oracanthus  from  the  Carboniferous  Lime- 
stone ;  and  Listracanthus  from  the  Coal  Measures.  One  of 
the  largest  known  Ichthyodorulites  is  Oracanthus  puatuloms, 
26  inches  in  length,  ijrom  the  Carboniferous  Limestone  of 
Bristol,  in  Wall-case  2. 


Order  I.— ACANTHODII. 

The  oldest  Elasmobranchs   are  the   small   Acanthodian  w»ll-oaM 

fishes,   ranging  &om    the   Upper   Silurian    to    the    Upper  ^■ 

Permian.     They    are    completely    covered    with    regularly  *    li***"* 
arranged  slu^een,  and  they  often  exhibit  a  ring  of  plates 


romid  the  eye.  When  teeth  are  present  these  are-Grmly 
fixed  to  the  edge  of  the  jaws.  The  tail  is  heterocercal,  and 
each  of  the  other  fins  is  armoured  with  a  spine  in  front. 
The   Upper    Silurian    and  Lower   Devonian   Acan.thodian8 
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Wall-oaBe'  (ClimatiuSy  Pareocvs,  etc.)   have   comparatively  broad  fin- 

^'  spines  obviously  formed  by  the  fusion  of  rows  of  hard  tuber- 

Table-case  ^j^^ .  ^^^  ^^^^^  ^^  p^^  ^^  ^^^^  spines  on  the  lower  border 

of  the  fish  between  the  pectoral  and  pelvic  fins,  as  if  the 
paired  fins  had  originally  been  a  pair  of  contmuons 
membranes,    afterwards    sub-divided.      The     Middle    and 


Fig.  61. — Fin-spine  of.  Oyrac€mthu8  formo9U8t  from  the  Coal  MeaBOitt  of 
DaUeith ;  about  one-third  nat.  size.     (Table-case  1.) 

Upper  Devonian  Biplacanthus  and  the  Carboniferous  and 
Permian  Acanthodes  (Fig.  60)  are  characterised  by  more 
slender  fin-spines  with  little  or  no  trace  of  intermediate 
paired  spines.  Gyracanthus  is  a  curious  Carboniferous  genus, 
comprising  comparatively  large  species,  which  are  scarcely 
known  except  by  their  fin-spines  (Fig.  61). 


Order  II.— PLEUROPTBRYail. 

WaU-oaae  Wall-case  1  contains  some  fine  specimens  of  an  Upper 
!•  Devonian  shark,  CladoselacJie,  representing  another  primi- 
2.  tive  group,  in  which  the  teeth  are  loosely  arranged  in  the 
jaws  as  in  modern  sharks,  while  the  paired  fins  are  meK 
balancers  supported  by  separate  parallel  rods  of  cartilage. 
As  in  Acanthodians,  there  is  a  ring  of  plates  round  the  eye. 
The  tail  is  heterocercal,  though  it  is  less  conspicuous  in  the 
fossils  than  the  horizontal  keel  of  skin  which  extends  alonj! 
each  side  of  its  base.  The  nearly  complete  examples  of 
Cladoselache  have  been  discovered  only  in  the  Cleveland 
Shale  of  Ohio,  U.S.A.,  the  largest  being  5  or  6  feet  in 
length;  but  the  teeth  in  this  fish  closely  resemble  those 
named  Cladodvs,  which  are  commonly  found  isolated  iD 
the  Lower  Carboniferous  both  of  America  and  Europe 
(Table-case  2),  and  probably  belong  to  allied  genera. 

In  some  of  the  Palaeozoic  sharks  the  piercing  or  cutting 
teeth  succeeded  each  other  rapidly  during  life  as  in  existing 
sharks,  but  did  not  fall  from  the  outer  edge  of  the  mouth 
when  they  were  no  longer  wanted.  The  used  teeth  of  each 
transverse  row  united  into  an  ever-increasing  coil  outside  the 


lip,  until  this  phenomenon  culminated  in  the  strange  spiral  Tabio-oaM 
known   as   ffelicoprion  (Fig.  62)  from  the   Permo-Carboni-  ^ 

ferous  of    Russia,   Japan,    and    Australia    (Table-case    2). 


Fia.  62.— Spiral  ron  o(  teeth  of  HelUoprion  beasonovri,  Ivom  the  Peimo- 
CkibODiferons  of  Perm,  Rdmu;  one-quarter  naL  uEe.  i.  new  teeth 
being  formed ;  b.  teeth  in  oae;  c.  old  teeth  pasaed  out  of  um.  (After 
A.  lUrpinaky.    Tabla-caae  3.) 

Edestus  is  a  nearly  similar  cluster  of  teeth  from  the  Car- 
boniferous of  North  America  and  Europe,  The  sharks  to 
which  these  teeth  belonged  may  have  been  Pleuropterygii, 
but  their  relationships  are  still  uncertain. 


Okdeb  III.— ICHTHYOTOML 

These  are  sharks  with  the  paired  fins  paddle-shaped  and  Table-eaae 
supported  by  a  more  or  less  branched  arrangement  of  ^■ 
cartilages  like  that  in  the  paddles  of  Uipnoan  fishes  and 
Crossopterygii  (p.  81).  Pleuracanthus  (Fig.  63)  la  the 
typical  genus,  represented  in  Table-case  2  by  nearly  complete 
fishes  from  the  Lower  Permian  of  Germany  and  Bohemia, 
and  by  spines  and  teeth  {Diplodtis)  from  various  European 
and   American   Carboniferous   and    Lower   Permian    rocks. 
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Each  tooth   consista   of  a   thick  expanded   base,  bearing  a   Table-cMe 
divei^ent  pair  of  conical  cusps  at  its  front  edge,  usually  with  *• 

an  intermediate  minute  cusp.  The  slender  spine  is  armed 
with  a  double  longitudinal  row  of  hook-shaped  denticles,  and 
is  inserted  on  the  back  of  the  top  of  the  head.  The  internal 
skeleton,  which  is  sufficiently  hardened  with  lime  to  be  well 
preserved,  shows  that  the  notochcrd  was  not  replaced  by 
vertebral  bodies. 

OSDER  IV.— SELACHII. 

These   are  the  modem   sharks   and  skates,  in  which   the  Wall-oaMs 


branched  arrangement,  while  the  pelvic  fins  are  home  on  a 
well-developed  pelvis.  Vertebral  bodies  are  well  formed  in 
most  members  of  the  Order. 

The  Faiieozoift  representatives  of  the  Selachii  are  so  imper- 
fectly knovra  that  they  cannot  yet  be  satisfactorily  classified. 
The  Carboniferous  t«eth  named  Psammodvsaad  Copodvs  (Table-  ' 
case  3)  are  crushing  plates  su^estive  of  those  of  some  of  the 
lai^st  existii^  skates.  The  Carboniferous  and  Permian 
PetalodontidEe  (Janassa,  Petalodus,  etc.)  are  better  known,  but 
still  of  problematical  relationships  (Table-case  3).  The 
Carboniferous  Cochliodontidte  (Table-case  3)  seem  to  have 
been  allied  to  the  existing  Port  Jackson  shark  {CestrmcUm), 
with  dorsal  fin-spines,  and  with  crushing  teeth  which  fused 
together  into  spirals  (like  ffelv^ffprion,  p.  65)  instead  of  falling 
&om  the  mouth  when  no  longer  in  use.     CocMiodus  (Fig.  64) 


is  a  typical  example,  and  dental  plates  of  this  and  allied 
sharks  {Psephodus,  PcecUodus,  Hdodus,  etc.)  are  not  uncommon 
in  the  Carboniferous  Limestone.  Large  portions  of  small 
fishes  referable  to  ^elodus  are  exhibited  fiom  the  Stafford- 
shire Coal  Measuaes  (John  Ward  Collection,  Table-case  3). 

F  2 
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Table-oases  From  the  Lias  onwards  it  is  easy  to  distinguish  the  shaii- 
^®-  and  skates.  The  former,  of  the  Sub-order  ABterospoadjH 
("  star-vertebrse "),  always  exhibit  an  anal  fin,  and  wh« 
the  vertebrae  are  strengthened,  radiating  plates  predom 
nate  over  concentric  plates  in  their  structure.  The  skate 
and  their  allies,  of  the  Sub-order  Teotospondyli  ("  cove»i 
vertebrsB  "),  are  destitute  of  an  anal  fin,  and  their  vertete. 
when  fully  developed,  are  strengthened  by  hard  cohc^dx: 
layers. 

Sub-order  1. — AsterospondylL 

Table-case  xhe  Notidanidae,  which  are  perhaps  the  most  primitive  su- 
viving  family  of  sharks,  are  represented  by  numerous  typical 
teeth  of  Notidanus  from  Upper  Jurassic,  Cretaceous,  and 
Tertiary  formations  (Table-case  6).  It  is  noteworthy  that  4t 
largest  and  most  complex  teeth  (Fig.  65)  are  those  from  tlj^^ 


Fio.  65.— Tooth  of  Notidarms  gigas,  from  the  Bed  Crag  of  Sofelk;  bu 

size.    (Table-oaae  6.) 

Wall-cases  latest  deposits.    The  CestraciontidsB  are  also  primitive,  and  ^r 

TabLd-cases  P^^®^^^  ^^^7  *^  *^®  present  day  by  the  Port  Jackson  shart 
4,  6.  Cestradon  (Figs.  66,  67),  which  lives  on  shell-fish,  and  k^ 
crushing  teeth  on  the  sides  of  the  jaw  with  prehensile  tee:" 
in  front.  To  this  family  may  probably  be  referred  ti^ 
Carboniferous  sharks,  SpJienacanthus  and  Tristychius,  vfci^i 
have  cuspidate  teeth  and  ribbed  dorsal  fin-spines  (Wall-ci5 
2,  Table-case  4).  The  fine  teeth  of  Orodm  from  the  Carbcci- 
ferous  Limestone  are  also  probably  Cestraciont  (Table-<*^ 
4).  Hyhodus,  ranging  from  the  Muschelkalk  to  the  Wealdci. 
exhibits  a  persistent  notochord,  cuspidate  teeth,  and  ribb^- 
dorsal  fin-spines  (Fig.  68);  many  specimens,  pre8uiM'{ 
males,  are  further  provided  on  each  side  of  the  head  w:^ 
two  large  barbed  booklets  on  a  broad  base  (originally  TiB^"- 
S2)henonchvs), .  The  finest  specimens  of  Hybodus,  exhibited  J 
Wall-case  2  and  Table-case  4,  were  obtained  from  the  Lo^rr 
Lias  of  Lyme  Eegis,  Dorset,  and  the  Wealden  of  Peveoj-' 
Bay,  Sussex.     Acrodus,  ranging  from  the  Muschelkalk  to  i£ 
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Oaull,  only  differs  from  Sybodusiaitahhmterteetih  (Fig.  69).  Table-case 
Palxospinax,  from  the  Upper  Lias  of  Wnrtembei^,  ia  a  small         *■ 
allied  shark  with  smooth  dorsal  fin-spines  and  with  simple 
Tertebrse  (Wall-case  3).     Syneckodns  from  the  Chalk  ia  nearly 


poaterior  doiMl  fin-spine. 


pi),    Eb owing 
le-oase  5.) 

similar  (Table-case  5).  AsteracaTiikus,  with  a  dentition  com- 
monly named  Stroplwdvs  (Fig.  70),  agrees  with  Hybodvs  and 
Acrodut  in  most  essential  respects.  As  shown  by  good 
specimena  from  the  Oxford  Clay  of  Peterborough  in  Table- 
case  5,  the  head  was  armed  with  the  so-called  ^kenondius. 
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Wftll-osM    Cestration.  iteelf  ranges  from  the  Upper  Jurassic  onwards,  aotj 
*■  there  is  a  well-preserved  example  in  Wall-case  3  from  tie 

flh-ooM  (jppgf  Jtu-aggic  LithogTttphic  Stone  of  Bavaria. 

The  ScylliidiE  date  from  Ui)per  Jnraseic  times,  and  then 
are  well-preserved  specimens  of  these  small  d<^-fishes  fron 


in-spina  of  Bybo-      Fio.69. — Teeth  of  .JcrodHaatuiin.': 

'Miden  of  Susaex ;  '       ' 

Bb0u4tw0.lhirdHiutt.siw.  (Tftble- 
oawi.) 

Wall-otuM  the  Lithogiaphic  Stone  of  Bavaria  and  the  Upper  Cretat>>o.i^ 
Table^oase  *'^  WestphaBa  and  Mount  Lebanon  in  W^-case  3  ui 
e.  Table-case  6.  The  Lamnide  and  Carcbariidte  ate  ihc 
characteristic  sharks  of  moden)  times,  but  are  rarely  foiu-: 
fossil  except  in  the  form  of  detached  teeth,  vertebne,  uJ 
pieces  of  cartilage.  To  the  Lamnidce  may  be  assigned  tlK 
fine  examples  of  Scapanorkynckus  tram  the  Upper  Cretanou 
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of  Moant  Lebanon  in  Wall-case  3,  this  genus  being  almost  Wall-aase 

identical  with  Mitsukurina  now  living  off  Japan.     Numerous  i,i^V««a 

isolated  teeth  and  groups  of  teeth  of  the  same  family  from  *  e,  7. 
Cretaceons  and  Tertiary  formations  are  exhibited  in  Table- 


cases  6,  7,  but  it  is  impossible  to  name  them  satisfactorily, 
owing  to  the  variation  of  shape  always  occnrring  in  one  and 
the  same  month.  The  existing  geneia  Lamna,  Oxyrhitia, 
OdanUapit  (Fig.  71),  and  Careharodon  (Kg.  72),  are  repre- 


Jl 


sented.  The  teeth  of  the  largest  extinct  species,  Careharodon 
megalodon,  have  an  almost  world-wide  distribution  in 
Miocene  and  Pliocene  formations ;  and  some  examples  have 
been  dredged  in  a  semi-fossil  state,  impregnated  with  the 
oxides  of  iron  and  manganese,  from  great  depths  in  the 
existang  oceans  (see  the  "  Challenger  "  dredgings  in  a  middle 
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Wau-caae]  Table-case  in  Gallery  10).    The  Carchariidje  are  almost,  if 
8-  not  exclusively.  Tertiary,  and  only  a  small  collection  of  the 


teeth  and  vertebrte  of  Carchai-itts,  Gaieoetrdo,  ffemiprUtis,  etc. 
is  exhibited  (Table-case  7). 

SuB-ORD£R  2.— Teotospondyli. 

Wall-oaM       The  sorviving  spiny  dog-fishes   or  Spioacidse   seem  most 

TcblooKBoa  ''^'"ly  *"  represent  the  ancestors  of  the  skates,  but  they  are 

7,  a        only  known  to  date  back  to  the  Cretaceous  period.     Acaiithi<" 

and  Centrophorvs  are  represented  by  complete  fishes  id  U« 

Upper  Cretaceous  of  Mount   Lebanon  (Table-case  7).    Tht 

Fnatiophoridfe   and   Fristidse   are   proved   to   be  of  simile 

antiquity.       Sclerorhynchus    from    Mount   Lebanon    is   to 


Pic.  73. — A  fouUalMta  (Bhinobalui  bugaiacus),  male,  from  the  Litbo- 
gnphio  Slone  of  ElcneUtt,  B^Torift ;  ftbouC  one-tenth  tutt.  size.  (A 
femals  speoimen  is  monoted  on  the  wall  between  Wall-ouea  S,  8.) 
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Wall-oMe  ancestral  saT-fiah ;  while  teeth  and  pieces   of  the  sav  of 
a         Priatis  itself  occai  in  Eocene  deposits  (Table-case  7).  TTw 


Squatinidte  and  Hhinobatidie  datfi  back  even  to  the  l|<It^ 

Jurassic ;     and    well-preservw 

skeletons    are    exhibited   boili   i 

from  the  Bavarian  and  Frencb 

Lithographic   Stone,   and  fron   | 

tlie  Upper  Cretaceous  of  MomW 

Lebanon  {Wall-case  3,  Tablt^  , 

case  7).    The  lai^   skeletoi!!  ^ 

of  Bhinobatus   bugauuta  (f^  i 

73)  and  SguaUna  ocajUWffWt 

mounted  between  Wall-eases  -  | 

3  and  3,  4,  are  especially  noi*- 

worthy  as  beautifully  preserrai 

fossil  fishes.  Some  of  the  Rar 

d»  and  Trygonidse  are  Upr« 

Cretaceous,    and    the   remBn* 

able  skeletons  of  Cydohatis  iima  Mount  Lebanon,  in  Tiblt- 


Fio.  TG. — Skm-tnbeiole  of  the  ez- 
isting  Thomb&ck  {Baja  cla- 
vaia),  outer  view  and  aide- view, 
Bbowiug  the  pnoUe ;  about 
uBt.  size.  ^OMil  in  B«d  Crag, 
Table-case  7.) 
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case  8,  are  imusnally  good  specimens.     The  well-known  Wall-oase 
teeth    of    Ftyckodus  (Fig.   74),   from   the   Chalk,   seem   to      M?\,a_a, 
belong  to  a  akate  iuteimediate  between  these  familieB  and    ^  7,  a 
the  Myliobatidffi  or  "devil  fishes."     An  extensive  collec- 
tion is  exhibited  in  Table-case  8.     Typical  portions  of  the 
dentition  of  Mylidbatis  itself  occur  abundantly  in  the  English 
Eocenes,  but  the  largest  known   specimen  {M.  pentoni)  is 
from  the  Eocene  of  the  Mokattam  Hills  near  Cairo,  Egypt 
(Table-case  8);  Aetohatis  and  Ekinoptera  are  also   Eocene. 
Skin-tubercles  of  the  existing  Raja  occur  in  the  Pliocene 
Crag  (Fig.  75). 

Sub-class  II. — Holocephali. 

The  ChiniEeroids  do  not  differ  much  from  the  Elasmo-  Wftll-oaM 

branchs,  except  in  the  fusion  of  the  upper  jaw-cartilage  *■ 

with  the  skull ;  but  fossils  have  not  hitherto  revealed  any  *    »-<!*■« 
fishes  definitely  intermediate  between  these  two  Sub-classes. 


Pio.  76.— Left  nundibnlBT  looth  of  Edapkodon  Zeplognothiu,  iimer  view, 
from  the  MiddleEocenaofBrMbleaham  Bay,  Sussex;  About  two-thirda 
nat.  size.     (Tabl»«ue  9.) 

The  teeth  are  large  and  reduced  to  not  more  than  two  pairs 
in  the  upper  jaw  and  one  pair  in  the  lower  jaw,  while  the 
whole  dentition  is  shaped  much  like  a  beak. 

Typical  Chimseroid  teeth,  Ehynchodua  and  Ptyctodua,  are 
found  in  the  Devonian  of  North  America  and  Europe ;  but 
Eome  isolated  teeth  of  this  age  are  so  peculiar  that  tliey  may 
be  either  Chimseroid,  Sirenoid  (p.  76)  or  Arthrodiran  (p.  79). 
The  first  satisfactory  skeletons  are  those  of  the  Jurassic 
period,  and  some  are  exhibited  in  Wall-case  3.  The  skeletons 
of  Squaloraja,  from  the  Lower  Lias  of  Lyme  Kegis,  are 
especially  well  preserved,  and  prove  this  fish  to  have  been 
shaped  like  a  narrow  skate,  with  a  long  snout  and  a  long 
tapering  frontal  spine  in  the  male,  but  no  dorsal  fin-spine. 
MyrioMnthut,  from  the  same  formation  and  locality,  resembles 
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Wall-oase  the  existing  CcUlarhynchtLs  in  the  shape  of  its  snout,  but  is 
Tabl^oase  P®^^^^^  ^^  having  a  supplementary  chisel-shaped  tooth 
9.  in  front  of  the  lower  jaw.  The  still-surviving  family  of 
Chimaeridae  is  first  represented  by  teeth  of  Oanodus  and 
Ischyodvs  in  the  Lower  Oolites  (Table-case  9),  the  latter  genus 
also  ranging  to  the  Upper  Cretaceous.  Glood  skeletons  of 
Ischyodtcs  are  known  from  the  Lithographic  Stone  of  Bavaria, 
and  part  of  one  is  exhibited  in  Wall-case  3.  Some  of 
the  teeth  of  Ischyodus  and  of  the  Cretaceous  and  Eocene 
Edaphodon  (Fig.  76)  indicate  species  which  must  have  been 
gigantic  compared  with  any  Chimseroid  now  living.  Chimcera 
itself  dates  back  at  least  to  the  Pliocene. 


Sub-class  IlL— Dipnoi. 

Wall-caae         The  first  ordinary  fishes   with  a  gill-cover  and   bony 

T  biLsase  ^^^^^^  ^  ^^®^^  skeletons  are  found  in  the  Middle  Old  Bed 
xo.  Sandstone.  They  have  enamelled  bony  scales  and  external 
head-bones^  but  very  little  hardening  of  the  internal  cartila- 
ginous skeleton.  Their  paired  fins  are  paddle-shaped,  with 
an  internal  skeleton  of  cartilage;  and  their  tail  is  always 
diphycercal  or  heterocercal  (see  p.  61).  Among  these  fishes 
one  group  is  remarkable  for  the  fusion  of  the  upper  jaw  with 
the  skull,  as  in  Chimaeroids  and  land  vertebrates ;  and  this 
peculiarity  is  combined  with  others  suggesting  that  the 
group  in  question  is  connected  in  some  way  with  the  ancestors 
of  the  land  vertebrates  which  must  have  been  living  in  the 
Devonian  period.  The  survivors  of  this  group  are  provided 
not  only  with  the  ordinary  giUs  but  also  with  an  air-bladder 
so  modified  that  it  can  be  used  as  a  lung.  The  Sub-class 
they  represent  is  therefore  known  as  that  of  the  Dipnoi 
("  double-breathers  "). 


Ordeb  I.— SIRENOIDSL 

Wall-case         The  living  Dipnoi  are  confined  to  the  widely-separated 

Table^Ksaae  fr®^^"^*^*®^^  of  South  America  (LqMosiren),  Africa  (Proto- 
10.  pterus),  and  Australia  {Ceratadus).  In  past  geological  times 
the  Order  to  which  they  belong  was  cosmopolitan.  The 
earliest  known  genus  is  Dipterus  (Figs.  77,  78,  1),  of  which 
good  specimens  from  the  Caithness  flagstones  are  shown  in 
Table-case  10.     It  is  characterised  by  two  dorsal  fins  (hence 


its  name),  a  heterocercal  tail,  and  beautifully  enamelled  head-   WftU-caoe 
bones  and  scales.     Phancroplewron,  with  thin  scales,  occura  _  . -^ 
in  the  yellow  Upper  Old  Eed  Sandstone  of  Dura  Den,  Fife-  *»'»^<'"® 


i^G.  78. — Tbxth  or  Piuiozoic  Dtfnoi.  1.  Upper  and  lonar  jaws  ot 
Qipterui  DolMuianneti,  ixam  the  Middle  Old  Red  S&ndatona  of  Scot- 
land 1  nat.  BiEs.  XX.  apper  teetb  or  dental  plates ;  xxx.  lower  ditto ; 
g.  npper  tooth-bskring  bones ;  n.  nmrial  openings.  2.  Lower  teetb  or 
dental  platee  of  Ctenodiu  eriitotua  (bone  wrongly  drawn),  from  the 
Goal  Maaanree ;  one-third  nat.  size.  3.  Lower  jaw  of  Sagenodtu 
nxMuaiu,  ohowins  teeth,  from  the  Coal  Meoaures ;  one-half  nat.  ^ze. 
4.  Vttti  ot  lower  jaw  of  Palada^hui  inmgnu,  with  teetfa,  from  the 
Uppec  Devonian  of  Belgimn ;  ons-aixth  nat.  size.     (Table-oase  10.) 

shire  (Wall-case  5),  and  Scaumenada  in  the  Upper  Devonian 
of  Canada  {Table-case  10).  Cte^iodus  (Fig.  78,  2)  and  Sagen- 
ixlw  (Fig,  78,  3)  comprise  large  fishes  known  chiefly  by 
fragments  from  the  Carboniferous  and   Lower  Permian  of 
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'WaU-ooH  Europe,  North  America,  and  Australia.  All  these  eariy 
s.  genera  differ  from   the   existing    Dipnoi  in    having   mow 

TaMMMo  nyjngpoua  bones  in  the  roof  of  their  ekulL  Teeth  identical 
with  those  of  the  existing  Australian  Geratodux  (Figs.  79,  80) 
are  known  from  the  Mas  and  Rhsetic  of  Europe,  India 
and  South  Africa;  from  the  Jurassic  of  Europe,  North 
America,  and  Australia ;  and  from  the  Cretaceous  of  Pata- 


Fio.  79. — The  existing  Anetraluui  Mnd-fieli  (Cenitodtw  fortteri),  from  d 


sting  Anetraliu]  Mnd-neli  iCerat 
in  QnemulMid ;  muob  rednoed 


nuadibuiu  teatb. 

gonia  and  Northern  Africa.  A  skull  which  is  more  exten- 
sively ossified  and  otherwise  slightly  different  from  that  of 
the  existing  Ceratodvs  was  obtained  by  the  Qeologicsl 
Survey  of  Austria  from  the  Rhsetic  of  that  country.  A 
typical  collection  of  teeth  from  the  Rhtetic  of  Aost  Cliff, 
near  Bristol,  and  from  the  Trias  of  England,  Wdrtembeig, 
India,  and  South  Africa,  is  exhibited  in  Table-case  10. 


Obdeb  II.— ABTHBODIRA. 


During  the  Devonian  period  there  flonriahed  a  race  of  W»ii^>Me 
armoured  fishes,  which  exhibit  some  resembhince  to  the  true  Tabie-oaeeB 
Dipnoi  in  their  teeth  and  appear  to  have  agreed  with  the       a-K. 


Fig.  81. — Bastoralion  ol  CoccosUia  decipieni,  left  dda-viBW,  from  the 
Middle  Old  Bad  Sandstone  of  Scotland ;  about  one-qnarter  nat.  size. 
{Aftw  A.  S.  Woodward.     WaU-oase  i.) 


J2. — Jam  of  Diniehlhyi  intermediui,  right  side,  outer  view,  from 
the  Upper  Deroman  of  Ohio ;  one-third  nat,  tiia.  a,  anterior  nppet 
pieiaing  plate ;  md.  mandible ;  p.  posterior  upper  outting  plate  ;  $o. 
saborbital  bone,  showing  groove  for  slime-oanal.     (Wall-oase  i.) 

latter  ia  the  fusion  of  the  upper  jaw  with  the  skull.  The 
armour  of  their  bead  is  movably  articulated  with  that  of  the 
trunk  by  means  of  a  pair  of  well-formed  ball-and-socket 
joints,  and  hence  they  are  named  Artbrodira  ("  joint-necked  "). 
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Wall-cMs  Their  remains  occupy  Wall-caae  4,  and  the  characteriaticaUv 
4>         jointed  neck  is  especially  well  seen  in  two  mounted  skulls 
TabU-^sM  Qf  IHnichthys. 

Coccosteus  (Fig.  81),  which  attains  a  maximum  length  of 
about  two  feet,  ia  the  best  known  Arthrodiian,  and  is  repre- 
sented by  a  fine  series  of  specimens  from  the  Middle  01<! 
Bed    Sandstone    of   Scotland.      All   the   armour-plates  are 


Fia.  S8.— Upper  view  ot  armour  of  HomaaUui  milUri,  from  the  Uiddle  OU 
Bod  Sandstoae  of  CaithiiMS  ;  one-eixtfa  nat.  aize.  A.  B.  0.  ondelc- 
mined  bones;  a.d.L  ftnterior  dorgo-Uteral ;  a.e.  etlimoid;  c.  centnj; 
e.o.  extenial  oooipiUl  ;  m.  marginal ;  m.d.  mediui  dotsal :  o^ 
median  oocipllal;  o.  orbit;  ^.d.l.  poaterior  dono-laterml ;  p.o.  pn- 
orbital ;  pt.e.  pineal;  pl.o.  poBt-orbitol.  The  double  ^linea  indicatt 
the  oonrae  of  the  alime-canalB.  (After  R.  H.  TnquAir.  Wall  betwNa 
Wall-oaaea  4,  6.) 

deeply  overlapping,  but  those  of  the  trunk  are  confined  b' 
its  front  part  just  behind  the  head.  The  slightly  hardeceil 
spines  above  and  below  the  space  which  would  originallj 
be  occupied  by  the  notochord,  as  also  the  supports  of  tbi; 
membranous  dorsal  fin,  are  seen  in  the  naked  trunk.  Here 
are  plates  which  might  have  supported  pectoral  fins  if  snoi 
were  present ;  and  there  are  distinct  remnants  of  a  pair  i'"' 
posterior  or  pelvic  fins.     Dinichtkys  and  its  allies  are  Urje 
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and  even  gigantic  Coccosteus-hke  fishes  from  the  Upper  Wall-aaM 
Devonian  of  North  America.  The  head  sometimes  measures  ^ 
3  or  4  feet  across,  and  one  fragment  of  head-bone  exhibited 
is  nearly  4  inches  in  thickness.  The  teeth  (Fig.  82)  form 
powerful  shears  and  pincera  The  large  collection  of  remains  of 
Diniehthys,  OorgonidUhys,  TitaniefUhys,  and  allied  genera  in 
Wall-case  4  and  Table-cases  G  to  K  was  obtained  by  Dr. 
William  Clark  from  the  Cleveland  Shale  of  Ohio. 

Homosteus  (Hugh  Miller^s  "Asterolepis  of  Stromness") 
is  another  Arthroc&an  of  moderate  size  with  thin  armour, 
from  the  Middle  Old  Bed  Saadstone  of  Caithness,  Orkney,  and 
Sussia,  and  is  represented  by  plaster  casts  of  fine  specimens 
between  Wall-cases  4,  5  (Fig.  83).  HeterosUua  is  a  gigantic 
allied  fish,  of  which  massive  fragments  from  Bussia  are 
shown  in  Wall-case  4. 

Phlyctamaspis  is  the  earliest  and  smallest  Arthrodiran, 
from  the  Lower  Devonian  of  England,  Gralicia,  and  Canada 
(Table-case  6). 

SUB-CLASB    IV. — ^TBLEOSTOMI. 

These  are  fishes  with  a  bony  armour  or  bony  skeleton,  or 
both ;  with  a  bony  operculum  covering  the  jrill-cavity ;  and 
with  the  more  or  less  hardened  ci^tilages  of  the  upper  jaw 
not  fused  with  the  skull,  but  suspended  from  it  behind.  They 
are  named  Teleostomi  (''  complete  mouth  '*)  because  external 
or  membrane  bones  form  a  complete  border  to  the  jaws. 
They  comprise  the  immense  majority  of  known  fishes. 


OfiDSB  I.— OROSBOPTBBTOn. 

Most  of  the  early  paddle-finned  fishes  already  mentioned 
on  p.  76  have  their  upper  jaw  suspended  as  just  described,  Tatikroiaitn 
and  may  thus  be  regarded  as  the  direct  forerunners  of  the      n,  is. 
bony  fishes  proper.    They  are  named  Crossopterygii  ("  fringe- 
finned  '')  because  their  paddles  are  fringed  with  delicate  fila- 
ments or  fin-rays  in  the  bordering  skin. 

The  fringe-finned  ganoids  are  now  almost  extinct,  being 
represented  only  in  the  fresh  waters  of  Africa  by  Polypterus 
aad  Calamoiehthys.  In  the  Devonian  and  Carboniferous 
periods  they  exiAted  in  large  numbers  and  great  variety,  and 
were  distributed  nearly  all  over  the  world,  ffoloptyekitis 
(Fig.  84)  is  a  well-known  Devonian  genus  represented  in  the 

o 
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W  ftU>4MBM  GoUectioii  by  fine  speciineiis  tiota  the  Old  Bed  Sandstone  of 

TatrTrTriMii  Scotland  (Wall-caae  6),  and  l^  more  fragmentary  remaiu 

1  1,  U.     ^™  England,  Bussia,  North  America,  and  Greenland  (TaUe- 

case  11).      Ita  pectoral  fina  are  as  acutely  lobate  aa  is 


CtratodMt,  and  its  large  overlapping  scales  are  rounded,  with 
a  wrinkled  ornamentation.  Its  teeth,  as  shown  in  tnuuvetse 
section  (Fig.  86),  are  of  a  very  complex  atmctnre,  mnch 
resembling  that  obserrable  in  the  teetn  of  Labyrinthodonts 


Fis.  SS.~~Kaiuveise  HoUan  ot  tooth  of 


of  BbJqpiycMui,  ihtmiiig  ocanpUoiteJ 
eulMged.     (After  O.  E.  Pudai.) 


(p.  47).  Iliis  fish  lived  in  shoals  which  were  sometime 
suddenly  destroyed  and  buried,  as  shown  by  a  remarkable 
slab  of  Old  Bed  Sandstone  from  Dura  Ben,  Fifeshire,  faained 
between  Wall-eases  5,  6.     Ottedepit  (Fig.  86),  DiflopUm, 


Tkuraiut,   and  Gltfptolcgmus  are  Devoniaii  Crossopterjgians  Wall-oMw 
with  obtuBel;  lobate  pectoral  fins,  rhombic  scales,  and  teeth  m.>,t^p^ 
of  simpler  atmctnie  (Wall-caae  6,  Table-case  11).     Megal-      u,  1%. 
iehxhys,  also  vitb  rhombic  enamelled  scales,  comprises  some 
relatively  large  species  of  Carboniferous  and  Lower  Permian 
age,  and  ita  remaiiiB  aie  among  the  commonest  fossils  of  the 


Fio.  86.— Baatontion  of  Otteolmw  n 
Bad  Sanditona  of  SooUand ;  t 
Tnqnaii.    WaU-oaw6.) 

English  Coal  Measores  (Wall-case  6,  Table-case  11).  Bkiaodus 
is  a  still  larger  fish  with  deeply-overlapping  round  scales, 
from  the  Lower  Carboniferous.  Some  of  the  large  teeth  and 
jaws  of  lOaaodus  kiiberti  &om  the  Lower  Garbouiferons  of 
Scotland  in  Wall-case  6  probably  belong  to  fishes  9  or  10  feet 
m  lengdi.  Strepiodite  (Fig.  87)  and  Bhaodopsis  are  allied 
genera,  whose  teeth  and  scales  are  common  coal  fossils. 

The  Coelacanthidee  ("bol- 
low-spined")  are  the  most 
remarkable  Croesopterygians, 
ranging  almost  unchanged 
from  the  Upper  Devonian  to 
the  Upper  Chalk  (Wall-case  7, 
Table-case  12).  Their  name 
refers  to  the  circumstance  that 
the  spines  of  the  backbone  are 
only  superficially  ossified  and 
so  appear  hollow  when  fossil-  ^ 

ised.  Their  general  appear- 
ance is  shown  by  the  accom- 
panying drawing  of  Undina 
(Fig,  88),  which  is  represented 
tt  Table-case  12  by  fine  specimens  irom  the  Upper  Jurassic 
Lithographic  Stone  of  Bavaria,  and  from  the  Ix)wer  Liaa 
of  England.  The  large  air-bladder  seen  beneath  the  back- 
hone  in  many  specimens,  especially  in  those  from  the 
Chalk,  has  a  thin  bony  wall,  as  in  ■  -!--     »-__v 


la.  87. — Tooth  of  Slraaodui 
tavrtyidfs,  from  the  Ehtglish 
Goal  Meaanrea ;  tutt.  die. 
CrabIe.oase  II.) 
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Wail-awM  water  teleosteaoa.    Oceiacanthm  is  Carlwoirerous  and  Per- 
mian ;   Undina  is  always  Jurassic ;  Macropoma  la  Cretaceous, 


Fio.  88. — Bestontion  of  Undina  (H<^hagu»)  g%di>,  from  tba  Lower  IJH 
of  Lvme  Begia ;  about  ane^eventh  uat.  aiie.  (After  A.  S.  Woodvmid. 
WoU-oue  7  uid  Tabl&^saae  12.) 

and  la  represented  ia  Wall-case  7  by  the  onique  collection 
of  Dr.  Gideon  Mantell,  besides  later  acquisitions  from  the 
:^]ish  Chalk. 

OanER  II.— AOTINOPTBRTGn. 

Paddle-like  fins  may  be  effective  for  a  sluggish  life  in 
shallow  waters  and  marshes,  but  they  are  less  well  adapt«d 
for  active  swimmit^  away  from  the  shore.  Progress  in  the 
diiectiou  of  modem  fishes  therefore  only  became  rapid  when 
the  fins  lost  their  baaal  lobe  and  became  light  flexible  flaps 
of  membrane  stiEfened  merely  by  delicate  filamente  or  fic- 
rays.  Thus  arose  the  highest  grade  of  fish-life,  known  as  tba: 
of  the  Actinopterygii  ("  ray -finned  "). 

SuB-OKDSB  1. — OhondrotteL 
Wall^oaMB        The  earliest  Actinopterygians  still  resembled  the  Crosso- 
Tnh7n  nnnna  pte^fP^^^  ^^  ^he  Same  period  in  the  excessive  hardening  d. 
U_ie,      the  external  skeleton,  in  the  heterocercal  condition   of  tbe 
tail,  and  in  the  circumstance  that  the  rays  of  the  median 
fins  were  more  numerous  than  the  pieces  of  cartilage  fixed  i:: 
the  flesh  to  support  them.      Sn  long  as  fishes  retained  thii 
combination  of  characters  their  internal  skeleton  never  pro- 
gressed,  and  they   eventually   terminated   in   the   existing 


degenerate  Bturgeons  (Fig:  94).  Such  fishes  are  appropri- 
ately named  Chondrostei  ("  gristle-boned  "). 

The  earliest  Chondrosteons  are  the  PalieoniscidiB,  which  WaU-oMt 
are  rapacious  fishes  with  complete  jaws,  well-formed  external  ip»bl»-oftBo« 
head-bones,   and  usually   a  regu^  covering  of  enamelled      i8-lfi. 
rhombic  scales,  united  by  peg-and-socket  joints  (Fig.  89). 
Ckeir(depit  is  their  oldest  known 
representative,  from  the   Middle 
Old  lied  Sandstone  of  Scotland 
and    the    Upper    Devonian    of 
Canada  (Wall-case  8),  but  they 
are  spteially  characteristic  of  Car- 
boniferous   and  Permian   forma- 
tions.     PaiaonietMS  itself   (Fig. 

90)  is  Upper  Permian  (Table-case  P'f-89.--GwiddM>4l«olEl^ 
14).  ElomctUhys,  Rhadimchthys,  and  umer  face  (6),  from  tits 
Kai  Oonaiodtis  are  the  common-  Lower  Carbonifaroufl  of  Scot- 
eat  Carboniferous  genera;  Atn-o-  ^':J^^\l^"'-  Th?  i^" 
,     .      11,      ,  °   J  Ti  ,  face  showB  the  peg-»nd«)OkBt 

Kjres,  Amiiiypterus,  and  Pygopterm       artioulatlon. 
occur  with    PalcBoniscua  in   the 

Permian ;  Gyrolepis-  is  Triassic,  and  Alherstonia  is  abundant 
in  the  Karoo  Formation  of  South  Africa  (Table-case  15); 
OxygnaOvus  and  FlatystagvM  are  Liassic  (Wall-case  8) ;  and 
Cixcoiepit  ranges  from  the  Lias  to  the  Purbeck  Beds  (Table- 
case  15). 

The  Platysomidae  are  deep-bodied  fishes  with  stumpy 


Pifl.90.— BertoraUonof  PoIooniMiu  macropomua,  from  the  Upper  FermiHi 
ot  Oenouiy ;  nearly  one-half  nat.  site.   (After  B.  H.  Traqn^.    Table- 


teeth,  closely  related  to  the   Palseoniscidee,  but  confined  to   Tall-ottM 
Carboniferous  and  Permian  rocks.      Ev^ynotus  (Fig.  91)  is  ii,hlfrAtwH 
Lower  Carboniferous,   while   Platyaomus   (Fig.  92)  is   both      15,  le. 
Carboniferous  and  Permian. 

The  Catopteridte  are  small  Triassic  Chondrosteans  in  which 
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Wall-osM  the  upper  lobe  of  tlie  tail  is  much  shortened  and  the  lajB  of 

Tkt^^osM  ^^  dorsal  and  anal  finB  are  nearly  as  few  as  their  auppcvting 

16,        cartilagea.     They  are  therefore  intermediate  between   tlie 


Fia.  91. — Sestor&tion  of  EwT/notut  erwaatM,  from  the  Lower  CariwDifanm 
ol  SooUend;  abont  ona^turter  nst.  alia.  (Alter  R.  H.  Tnqnii. 
Tkble^oue  16.) 

Chondrostei  and  the  nest  higher  Bub-ordei  of  fishes.  Tbef 
are  represented  by  Catopterus  from  North  America,  and  bj 
Dietyopifge  from  Europe,  Iforth  America,  and  Australia. 


Fro.  93. — Beatontion  of  Flatamimat  ttnatiu,  troni  tha  Uppai  Patniu  ot 
Oernuuiy  and  H.  England ;  about  one-qtuirtei  nat.  aiae.  (Aftar  B.'E 
Traqnair.    Table-case  16  and  WaU-oaaa  8.J 

Iftbl»-oM»        '^0  Triassic  and  liassic  Belonorhynohids  seem  to  be 

16.         elongated   and  degenerate   ChoDdrosteana.      Ab    shown  bf 

Bdonorhynehut,  of  which  good  specimens  are  exhibited  in 
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Table-case  16,  their  snout  is  long  and  pointed^  their.. tail  is  Tabto-oaoe 
diphycercal  (see  p.  61),  and  their  trunk  is  armoured  with        ^^ 
oidy  four  longitudinal  rows  of  bony  plates  or  scutes.    The 
common  Bh^etic  teeth  named  Saurichthys  seem  to  belong  to 
fishes  of  this  family. 

The  Chondrosteidfie,  represented  by  Chondrastem  (Fig.  93)    WaU-oMe 
from  the  Lower  Lias  of  Lyme  Begis,  perhaps  also  by  the  '* 

gigantic  Oyrosteus  from  the  Upper  Lias  of  Whitby,  are  inter- 
mediate between  the  Palseoniscidse  and  the  modern  sturgeons. 
The  fine  specimens  exhibited  show  that  the  internal  skeleton 
is  identical  with  that  of  the  sturgeons  (Fig.  94),  and  that  the 
jaws  are  i-educed  and  toothless ;  but  the  roof  of  the  skull  and 
the  development  of  the  rays  below  the  gill-cover  more  closely 
resemble  the  corresponding  parts  in  Palaeoniscids. 

A  few  dermal  scutes  identical  with  those  of  the  existing 
stui^eon,  Acipenser,  are  shown  from  the  English  Eocene. 
There  are  also  pectoral  fin-spines  from  both  the  Eocene  and 
the  Pliocene  (Table-case  16). 


Sub-order  2.— Protospondyli. 

So  soon  as  the  rays  of  the  dorsal  and  anal  fins  had  Wall-oasM 
become  equal  in  number  to  their  supports,  and  so  soon  as  the  ^^^ 
upper  lobe  of  the  tail  had  been  permanently  reduced  to  an  leST** 
insignificant  stump,  fishes  began  to  advance  in  the  hardening  or 
ossification  of  their  internal  head-bones  and  in  the  acquisition 
of  a  well-formed  back-bone.  Each  vertebral  body  originally 
b^an  as  four  separate  pieces  surrounding  the  notochord, 
the  upper  and  lower  pairs  first  uniting  into  crescents,  and 
these  two  again  fusing  into  a  complete  ring.  The  most 
characteristic  fishes  of  the  Triassic,  Rhsetic,  Jurassic,  and 
Lower  Cretaceous  periods  were  in  this  condition.  They  form 
the  sub-order  Protospondyli  ("  first  vertebrae  "),  and  their  sole 
survivor  at  the  present  day  is  the  "bow-fin"  or  Amia  of 
North  American  lakes  and  rivers.  They  are  represented  in 
the  collection  by  a  very  extensive  series  of  fine  specimens, 
those  frrom  the  English  lias  and  Wealden  and  from  the 
Bavarian  Lithographic  Stone  being  especially  noteworthy. 

The  first  family  is  that  of  the  Semionotidse,  abready  repre-  Wall-caaas 
sented  by  one  g«nus  of  small  fishes,  Acmtrophortts,  in  the  xatiio^Dtn 
Upper  Permian.     They  are  stout-bodied,  with  a  small  mouth      le,  17. 
and  blunt,  often  powerfully  crushing,  teeth.    Semionotus  and 
Coldbodus  are  Tnassic  and  Bhsetic;   Dapedius  (Fig.  95)  is 
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WaU-oHM  Liasaio ;  and  L^idotus  (Fig.  96)  ranges  ftom  the  Bhaetic  Ui 

v&Um^^  the  Wealden.     The  powerfal  dentition  of  Zepidotut,  origiiisUj 

18^  17,     named  Sphcerodug,  is  particnlarly  noteworthy ;  the  suocesooml 

teeth  when  first  formed  in  the  jaw  being  directed  away  from 


those  they  are  destined  to.  replace,  and  gradually  tarniog 
through  an  angle  of  180°  as  they  come  into  use  (see  speci- 
mens in  Table-case  16). 


Fio.  96.— XfpulDhu  matOeUi,  from  theiWMldsn  of  SoiMX ;  onA-tasth  H^ 
■ize.  K  naJe  Hid  wnne  enuhuij^teetli,  Isai  radooed,  below.  (WiU' 
0Me9.) 

The  Macrosemiidse  are  elongated  fishes  with  small  month, 
obtuse  teeth,  and  extended  dorsal  fin,  ranging  from  tbi 
17; —  Eh«tic  to  the  Chalk.      Good  examples  of  OpAwpw  "»* 
Maerosemivs   are   shown   from    the   lithographic    Stone  a 
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Bavaria  and  France,  others  of  Opkiopsis  and  SiatioTwtus  from 
the  Porbeck  Stone  of  Doraetahire  and  Wiltshire. 

The   Pycnodontidie  ("thick-toothed")  are  a  remarkable   WaU-oHs 

family   of  deep-bodied  fishea,   so-called   in  allusion   to  tbe,^^,^^;; 

powerful  grinding  teeth  (Fig.  97)  which  arm  their  forwardly-      ^  i^_ 
displaced  month.      The  rhombic  scales  are  usually  so  thin 
that  their  ribbed  front  nuugin  is  often  the  only  part  pre- 
served,   prodacii^  the  appearance  of  a   series   of  parallel 
streaks  from  the  upper  to  the  lower  maigin  of  the  trunk.     In 


Fm.  97.— Parts  of  the  skeleton  of  Pjcnodont  Fishes,  a.  tnnsverse  leotloB 
of  jaws,  showing  the  two  hEdves  of  the  mimdibnlar  dentition  oppoaing 
the  Tomerine  teeth ;  b.  vomerine  and  mandlbalar  teeth  of  lUerodon ; 
c  Tomerins  and  mandibular  teetb  of  Calodat ;  d.  portion  of  vertebral 
eoltunn  of  Oalodut,  showing  persistent  notoohora  (shaded)  and  the 
expanded  bases  of  the  arohes ;  e.  the  same  of  Fyonodu* ;  f.  iimec  Tlev 
of  scales,  showing  mode  of  interlocking  b;  p^s  and  socket  s ,  which  art 
oontlnnsd  sa  longitudinal  ribe.     (After  J.  J.  Heckel.) 

several  genera  (e.g.,  Mesodon,  Mixn-odon,  and  Ccdodus)  the  tail 
is  destitute  of  scales.  These  fishes  range  from  the  Lower 
Lias  {Meaodon  liatsious)  to  the  Upper  Eocene  {PycTiodua 
pUUesgus)  with  very  little  modification.  The  fine  series  of 
examples  of  Oyrodva  from  the  Lithographic  Stone  of  Bavaria, 
and  of  PalceobaXittum  &om  the  Hud  Chalk  of  Mount 
Lebanon,  are  partionlarly  worthy  of  attention.  The  armoured 
Coeeodva  and  -Xenophoiis  from  Mount  Lebanon  are  also 
remarkable.  Kone  of  these  fishes  have  verbebise,  but  in  the 
later  gmera  the  arches  above  and  below  the  notochord  are 
often  expanded  to  unite  at  the  aides  (Fig.  97,  e). 


92      GUIDB  TO  THE  FOSSHi  BEFTILES,  AUFHIBIAlia,  FIBHBS. 

Wnil  CTintHi        ^^  Eugnatbidee  are  the  rhombic-sealed  foremmiefs  d 

12,  la     the  modem  Amia,  aod  laDge  from  the  Upper  Tiias  « 

'^^"Sr**  Ehsetic  to  the  Chalk.    They  are  p-edaceons  fiehee  with  i 

'     *     large  mouth  and  conical  tee^.    BoUi  the  thick-ecaled  A^m- 

thus  (Fig.  98)  and  the  thin-scaled  C^urug  (Fig.  99)  niige 


I^.  98. — BeatoMtion  of  Eugnalhtit  orthortomtu,  from  the  Loww  lit*  d 
Imiie  Betds:  about  one-aeTenth  nat,  die.  (After  A.  S.  Woodnid. 
WaU-oweia.) 

throughout  the  Jurassic ;  and  there  are  allied  fishes  conndctisg 
these  with  the  Amiidse,  which  are  first  typically  represented 
in  the  Upper  Jurassic.  Megaluras  from  the  Gennan  and 
French  Lith<^raphic  Stone  only  differs  from  Amia  in  its 
''****£"*'*  shorter  dorsal  fin.  In  the  Lower  Tertiariea  Amia  itself  ia  as 
abundantly  represented   in   Europe  as  in   North   Amelia. 


Pio.  99. — BoBtontion  of  Cattatu  fareatu*,  Bcalea  omitted,  from  the  Vme 
JuTBMli)  Lithographio  Stone  of  BavarU;  aboot  one-eleventh  wt.  on. 
(After  A.  B.  Woodwwd.     WgOl-case  IS.} 

Good  specimens  are  shown  from  the  Lower  Miocene  of  FVano-, 

and  thei'e  are  fragments  from  the  Hampehire  Basin  (lUtle- 

case  20). 

'^*m**"        ThePachycormidseareafamilyof  Amioidewhichcnriondy 

T»M<HBMw  °"™^'^  the  modem  sword-fishes,  and  range  throughout  the 

ac^  ai.     Jurassic  and  Cretaceous  periods.    They  aia  typicjJly  repte- 

aented  by  PachycontiKs  (Upper  Lias),  Hyptocormv*  (Upper 


Juraaaic,  llg.  100).  and  Protogphyrana  (Upper  (Jretaceoua).  W»ll^Me 
The  notochord  is  never  much  replaced  by  vertebral  bodies,  ^i^b^^wa 
but  to  strengthen  the  tnrnk  the  vertebral  arches  are  multiplied         sl 
and  very  closely  arranged ;  the  powerful  forked  tail  is  sup- 
ported by  one  fan-ahajwd  lower  vertebral  arch ;  and  the  snout 


Fio,  100. — BestoraUon  ot  Hmtooormut  inMjrnu,  scales  omitted,  from  the 
Upper  JnrMaio  Litbogn^iia  Stone  ot  Bkvuia ;  about  one-eighth  lut. 
Axe.    (Altei  A.  S.  Woodwud.    WftU-oase  18.) 

gradually  becomes  elongated  until  it  is  a  fonnidable  weapon 
in  Protosphyrana.  The  gigantic  Leedsia  problenutHea,  from 
the  Oxford  Clay  of  Peterborough,  eeems  to  belong  to  this 
family.  Its  tail,  mounted  between  Wall-cases  13-14,  has  a 
span  of  9  feet,  and  probably  represents  a  fish  30  feet  in 
length. 

SuB-OBDER  3. — Aetlieo^wiidylL 

These  fishes  are  ganoids  resembling   the   Frotospondyli   Wall'-oaM 
except  that  their  vertebral  rinss  or  bodies  do  not  appear  to  .p^^^j^^^ 


Pia.  101. — Beatontion  of  itpidorlmTichia  ocutinMfnt,  from  the  Uppei 
Jnnwio  Lithographic  Stone  of  Bavaria ;  about  one-eleTeiith  nat.  liM. 
(Utei  A.  S.  Woodward.     WaU-oase  14.) 

result  from  the  fusion  of  once-separate  crescentic  pieces. 
Atpidorhynchus  (Fig.  101),  with  constricted  ring-vertebne, 
is  rejoBsented  in  Wall-case  14  by  a  fine  series  of  specimens 
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Wall-case  from  the  lithographic  Stone  of  Bavaria;  while  the  dosdr 
T  hlfrrtnmt  ^^^^  Bdonostomiis  is  both  Upper  Jurassic  and  Cietaoeous 
SL  (Table-case  21).  Bemains  of  species  of  the  flYifltfug  American 
genus  Lepidosteus,  or  '*  bony  pikes/'  are  found  in  the  Lower 
Tertiaiies  of  Europe,  and  many  of  the  characteristic  concavo- 
convex  vertebrae,  with  scales,  are  exhibited  from  the  Upper 
Eocene  of  HordweU,  Hampsbira 

All  the  preceding  fishes  have  a  complex  lower  jaw,  each 
half  consisting  of  at  least  four  or  five  pieces ;  and  when  the 
teeth  are  powerful,  those  on  the  inner  (or  splenial)  element 
are  specially  well-developed.  In  the  following  groups,  on 
the  other  hand,  the  lower  jaw  consists  normally  of  only  two 
pieces  on  each  side,  one  behind  (articulo-angular)  and  a 
larger  piece  (dentary)  in  front. 

SuB-ORDEB  4 — ^ZaospondylL 

^faiy        ^^  ^®  ^^  ^^^  earliest  group   of  the   higher   fiahes 

TfttSi  00000  ^^  vertebree  never  fuse  into  a  complex  behind  the  head, 
8a-98*  the  simple  air  bladder  is  directly  connected  with  the 
gullet,  and  the  pelvic  fins  are  always  situated  weU  behind 
the  pectorals.  Here  may  be  placed  the  Fholidophoridae, 
which  are  remarkably  like  the  herrings  in  general  aspect^ 
but  have  ganoid  scales,  fulcra  on  all  the  fins,  and  only 
ring- vertebrae.    Phylidophorus  itself  ranges  from  the  Rhaetic 

Tal^«aae  to  the  Purbeck  Beds,  but  is  especially  well  repreaented 
by  a  large  series  of  specimens  from  the  Lower  Lias  of 
Lyme  Begis.  Some  diminutive  fishes  of  the  genera  Ptbo- 
plewnis  (Upper  Trias)  and  PUuropkolis  (Eimmeiidgian  and 
Purbeckian)  exhibit  a  series  of  remarkably  deepened  scales 

Wall-oaae  ^^  ^^^  flank.     The  Oligopleuridse,  ranging  from  the  Tipper 
16.        Jurassic  to  the  Upper  Cretaceous,  come  next.  The  Leptolepidc 

^*^"®"®*  foUow,  with  Zeptolepis,  AethcUion,  and  Thriasops,  mostly  from 
the  Lithographic  Stone  of  Bavaria ;  and  these  differ  from  the 
herrings  (Clupeidse)  chiefly  in  the  meeting  of  the  parietal 
bones  and  in  the  simple  character  of  the  tail  Leptolepis 
(Fig.  102)  is  first  represented  by  small  species  in  the  Upper 
Lias  of  England,  France  and  Wurtemberg. 

Either  hei*e  or  immediately  after  the  ''Amioids*'  (the 
PhoUdophoridse  having  previously  been  classed  with  the 
''  Lepidosteoids  "),  it  has  long  been  customary  to  recogniae  a 
break  in  the  series  of  Teleostomatous  fishes.  All  gioaps 
below  have  been  united  under  the  name  of  Ganoidei  (enamd- 
scaled  fishes) ;  all  above  have  been  termed  Telbostei  (bony 


fishes).  TtuB  arrangement  was  verj  convenient  so  long  as  the 
extinct  families  were  more  incompletely  known ;  but  fossils 
now  show  that  it  cannot  be  scientifically  maintained,  and  the 


terms  "  Ganoid  "  and  "  Teleostean  "  must  accordingly  be 
employed  in  future  merely  in  a  general  way  for  enamel- 
scaled  and  modem  bony  fisheB  respectively. 


Fio.  106. — Skalatrai  ol  the  Oommon  Patoh  {Ptrta  flttoiaiilit),  a.  p»- 
nuxillkTy  bona ;  b.  nuoillary  bone ;  e.  lower  jaw ;  d.  paiatAna  aroh ; 
e.  onnioiD;  /,  inteToperanlnia ;  gg^.  vertabmloolnnm;  Vpeotonlfln; 
i,  pelvic  flu ;  ft.  BpioooB  donkl  ua ;  I.  loft  dorsal  &a ;  m.  «nal  fin ;  n. 
npper,  •ud  n'.  lower  lobe  of  oaad^  fin. 
The  paotoral  and  pelvio  flna  each  form  a  pair,  and  oorreepond  reepeot- 
iTfilv  with  the  ulterior  Bind  msterior  pelra  of  limbs  of  the  hf^ier 
uid  ftoal  Ann  ure  mediui,  onpfured, 

Most  of  the  so-called  "  Teleostean  "  fishes  have  a  remark- 
ably developed  internal  skeleton,  as  may  be  perceived  &om 
the  accompanyii^  figure  of  that  of  the  common  perch 
(Fig.  103).     Very  few  are  covered  with  bony  scales,  the  large 
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majority  being  inyested  with  thin  and  flexible  deeply-over- 
lapping scales,  which  are  either  smooth  ("  cydoid/'  Fig.  104,  a  > 
or  pectinated  ("  ctenoid/'  Fig.  104,  b)  at  the  hinder  margin. 


Fig.  104.— Scales  of  Teleostean  Fishes,  (a)  Cycloid ;  (b)  Ctenoid.  fh» 
right  border  is  exposed  in  the  fish,  and  the  grooved  left  border  is  dee^ 
overlapped  by  the  next  scales. 

Wall-oaae         Next  to  the  LeptolepidsB  in  the  collection  are  arranged  the 

Table-oase  ^^op^^se,  which  are  the  Cretaceous  and  Tertiary  fishes  perhaps 

W.        most  nearly  related  to  the  highest  Jurassic  families.    Among 

these,  in  Table-case  25,  the  specimens  of  Osmeraides  from  the 

English  Chalk  are  especially  noteworthy,  several  having  been 

beautifully  worked  out  of  the  matrix  by  the  late  Dr.  MantelL 

like  many  fossil  fishes  from  the  Chalk,  they  are  almost 

uncompressed,  the  fine  chalky  mud  having  replaced  the  soft 

parts  as  rapidly  as  they  decayed,  thus  preventing  the  collapse 

of  the  flanks  and  preserving  almost  ^e  natural  form  of  the 

living  animal.      Thrissapater,  Ehaoolepis  and  Pachyrhizodus 

are  ^Qied  Cretaceous  genera,  while  Elops  and  Megalops  are 

Tertiary  and  still  survive. 

Wall-oaae         Among    the  Albulidse    may  be  noticed  weU-pieserved 

TabliMMMe  skeletons  of  Isti&us  from  the  Upper  Cretaceous  of  Westphalia 

55.  (Wall-case  15),  which  can  scarcely  be  distinguished  from  the 
existing  deep-sea  fish,  Bdthythrissa.  In  fact,  many  of  the 
Westpbalian  Cretaceous  fishes  are  related  to  living  deep-aea 
genera,  the  eel-shaped  Halosauridse  (£ckidnocep?uUtts)  h 
Table-case  27  being  especially  remarkable. 

Wall-eaae         The  Chirocentridas,  which  are  proved  by  their  sole  survivor 

TabliMaae  ^  ^  closely  related  to  the  "  ganoids,"  are  also  well  repre- 

se.        sented  among  Cretaceous  fossils.     The  extinct  forms  are 

provided  with  powerful  teeth  implanted  in  distinct  sockets 

on  the  margin  of  the  jaw.    PortheuB  attains  a  large  size,  as 

shown  by  a  fine  slab  of  Portheus  molossus  from  the  Elansas 

Chalk  in  Wall-case  16.     More  fragmentary  remains  of  this 

genus;  Sawrodon^  and  IcfUhyodectes  are  also  exhibited  from  tbe 

English  Chalk  and  Gault. 

Table-oase        The  Cretaceous   Ctenothrissidse  are    hening-like    fishes 

56.  which  mimic  the  Berycoids  in  the  anterior  situation  of  tht 
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pelvic  fine  and  the  serration  of  their  scales.  The  Clupeidee, 
or  herringB-proper,  date  back  to  the  same  period  and  are 
represented  both  in  Mount  Lebanon  and  Brasilby  JHplomystiis 
(P^.  105),  which  is  also  common  in  the  European  and  North 
American  Lower  Tertiaries,  and  still  survives  in  the  rivers  of 


Chili  and  New  South  Wales.  Clupea  itself  ranges  upwards 
from  the  Eocene. 

It  is  interesting  to  notice  that  in  the  Cretaceous  seas  the 
herrings  and  similar  fishes  already  lived  in  dense  shoals, 
which  were  sometimes  suddenly  destroyed.  Slabs  of  hard 
limestone  from  Hakel,  Mount  Lebanon,  exhibited  in  Wall- 
case  15,  are  covered  with  their  remains. 

The  Salmonidie  are  scarcely  known  among  fossUs.     Ke-  ' 


mains  of  some  existing  species  are  found  in  comparatively 
modern  deposits,  and  an  interesting  series  of  nodnles  is 
exhibited  from  the  glacial  clays  of  Greenland,  Norway,  and 
Canada,  each  enveloping  a  "  Capelin "  (Maliotus  villosiis). 
The  shape  of  the  nodule  (Fig.  106)  is  observed  in  every  case 
to  correspond  precisely  with  the  contour  of  the  enclosed  fish ; 
and  the  concretion  is  probably  due  to  the  escape  of  gases 
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&om  the  decomposing  body  leading   to   a  concentration  »f 
mineral  matter  from  the  aiurounding  clay. 

The  Dercetidie  are  eel-ehaped  Cretaceoas  fishes,  probabK 
related  to  the  deep-sea  Halosauridie,  but  with  loogitudliLi! 
TOWS   of  scntes  or   prickles  in  the  skin.     One  specimen  <'f 


no.  107. — Bestoiation  of  BuryphoUi  bouiien,  {rom  ths  Upper  GreUowv 
of  Bikel,  Mount  Iiebanon  ;  one-lum  n»t.  size.  (Alter  Pietet  ul 
Hnmbect.    Table-cue  27.) 

Leptotrachelus,  from  the  Upper  Cretaceous  of  Mount  Lebanoo, 
in  Table-case  27,  shows  a  large  fish  in  its  interior,  evidentlv 
swallowed,  aud  proving  the  possession  of  a  dtstensibli; 
stomach. 

The   Enchodontidie    of  the   Cretaceous   period   are  alft> 
closely  allied  to  modem  deep-sea  fishes,  but  to  the  Scopeloid 


FiQ.  106. — Bettoratlon  of  Sardinioidet  erauieaudut,  from  tb«  Vfff  I 
OretaoBoiu  of  WeEtphklla ;  kbout  one-third  lut.  die.  (Aitei  A.  :- 
Woodward.    Tabla-caee  28.) 

group.  They  are  remarkable  for  their  very  powerful  ttetb. 
The  best-preserved  skeletons  are  those  of  JEurj/pholu  (Fi? 
107)  and  Enehodua,  from  the  Upper  Cretaceous  of  Mouni 
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Lebanon ;  but  there  are,  in  addition,  numerous  skulls,  jaws,  Table-oasee 

and  other  remains  of  Enchodvs,  HcUec,  and  Oimolichthys,  from      27»  ^* 

the  English  Chalk.     True  Scopelidse,  such  as  Sardinioides 

(Rg.  108),  are  well  preserved  in  the  Upper  Cretaceous  both 

of  Mount  Lebanon  and  Westphalia.      Probably  related  to 

these  families  also  are  the  flying  fishes  named  Ghirothrix, 

from  the  Lebanon  Chalk. 

The  pikes,  or  Esocida^,  and  the  closely-related  "  toothed   Wall-oaae 
carps,"  or  Cy  prinodontidse,  are  fresh- water  fishes,  of  which  very  ipabl2oa»e 
few  ancestors  are  known.     Good  skeletons  of  Hsox  itself  are        S8. 
exhibited  from  the   Upper  Miocene  of  Geningen,   Baden. 
Fossilised  shoals  of  the  small  Cyprinodon  are  shown  in  fresh- 
water marl  from  the  Lower  Gligocene  of  Aix  in  Provence. 


Sub-order  5. — Ostarlophysi. 

The  past  history  of  all  fresh-water  fishes  is  very  imper-  WaU-oose 
fectly  understood.  Fresh-water  deposits  are  of  such  limited  ipabiiSoaae 
extent  that  they  rarely  escape  destruction  for  long  geological 
periods ;  and,  except  perhaps  for  a  few  sediments  deposited 
at  the  mouths  of  rivers,  geology  has  as  yet  revealed  little 
concerning  the  fresh-water  life  of  Jurassic  and  Cretaceous 
times.  Gf  the  Characinidse  and  Cyprinidse  (carps,  &c.), 
therefore,  very  little  is  known  among  fossils,  although  they 
date  back  to  the  early  Tertiary.  The  best  examples  are 
tench,  roach,  &c.y  from  the  Upper  Miocene  of  Geningen  in 
Table-case  29.  It  is  equally  difficult  to  discover  satisfactory 
fossil  remains  of  the  Siluroids,  or  "  cat-fishes/'  although  some 
of  these  are  marine.  The  skull  of  BvMavdium  dUuvii,  from 
the  Lower  Eocene  London  Clay  of  Sheppey,  is  typically  Table^aaa 
Siluroid ;  and  fragments  from  the  Bracklesham  Beds  cannot 
be  distinguished  from  the  corresponding  partB  of  the  living 
genus  Arius, 

SuB-ORDisR  6. — ^Apodes. 

Typical  eels  have  existed  since  the  Cretaceous  period,  TablenMUM 
and  Urenchdys,  represented  in  Table-case  29  by  fine  speci- 
mens from  the  Upper  Cretaceous  of  Mount  Lebanon,  only 
differs  from  the  modem  genera  in  possessing  a  distinct  tail- 
fin.  Well-preserved  eels  are  also  found  in  the  Upper  Eocene 
of  Monte  Bolca,  near  Verona  (JEomyrus),  and  in  the  Upper 
Miocene  of  Geningen,  Baden  {AnguUla), 

H  2 
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SuB-ORDKR  7. — Anaoanthi2ii. 

WaU-oase         Cod-fishes  are  discovered  first  in  the  Oligocene  black 
Tabie^ase  ^^^^  ^^  Glarus,  Switzerland,  which  were  probably  deposited 
SO.        in  comparatively  deep  sea.     The  fossils  belong  to  an  extind 
genus,  Nemopteryx,  and  are  exhibited  in  Wall-case  17. 

Typical  flat-fishes,  resembling  small  turbots  {RlumhuAi 
are  exhibited  from  the  Upper  Eocene  of  Monte  Bolca;  and 
there  are  soles  (Solea  hirchbergana)  from  the  fresh-water 
Lower  Miocene  of  Wnrtemberg. 


Sub-order  S.—PeroeBOoes. 

Table-oaae  Although  these  are  intermediate  between  the  old  bonv 
^'  fishes  and  the  highest  spiny-finned  fishes,  nothing  is  known 
with  certainty  concerning  extinct  members  of  the  sub-order 
below  the  Upper  Eocene.  Good  specimens  of  Athcrim, 
MugU,  and  Sphyrana,  are  exhibited  from  the  Upper  Eocene 
of  Monte  Bolca,  and  from  the  Lower  Oligocene  of  Aix  in 
Provence. 

Sub-order  9.— Hemibranohii. 

Table-oaae         The   "  pipe-fishes/'   "  sea-horses,"   and  their  allies  dak 

^*        back  to  the  Upper  Eocene,  and  several  fine  examples  dit 

shown  in   Table-case  30.     CcUamostoma  is  a   "sea-horse' 

with  a  well-developed  tail-fin,  from   the  Upper  Eocene  of 

Monte  Bolca. 

Sub-order  10. — AcanthopteryglL 

Wall-oaaaB        The  highest  bony  fishes  with  spiny  fins  first  appear  in 
TabSToftDoo  ^^®  Upper  Cretaceous,  and  nearly  all  the  principal  group* 
dO-9SL     are  represented  among  Eocene  fossils.     It  is  remarkable  that 
they  have  undergone  scarcely  any  change  during  the  Tertiary 
period.    Even  so  curious  a  fish  as  Meiu  (Fig.  Ill)  is  repre- 
sented by  typical  skeletons  in  the  Upper  Eocene  of  Monte 
Bolca  (Wall-case  17,  Table-case  31). 
Wall-oasa         As  might  be  expected,  most  of  the  Cretaceous  Acantho- 
Table^ease  P^^pi    belong    to    the    comparatively    primitive    family 
80.        Berycidse.    The  wonderfully  well  preserved  specimens  of 
Hoplopteryx  (Fig.  109)  fix)m  the  English  Chalk  are  especially 
noteworthy.    Honumotus  is  another  genus  from  the  English 
Chalk,  while  Acrogaster,   Pycnasterinx,  and  Dinopteryx  are 


from  the  Upper  Cretaceous  of  Mount  Lebanon.    The  living 
snrface-dwelUng  genera    Myripngtis   and   Solocentrum   are 


Pio.  109.— RcBtomtion  o(  Eoplopteryx  leviesiemu.  from  tha  Engliah  Ch«lk ; 
BboDt  one-third  nat.  dze.  {Afber  A.  S.  Woodmttd.  WaU-oua  16, 
Tftble-c«ae  30.) 
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WsU-oMtt  represented  by  skeletons  from  the  Upper  Eocene  of  Monte 

1&  Bolca. 
^*80*""  Fishes  related  to  the  Stromateida  {Platyeormvt,  Baj- 
copsis)  and  CarangidsB  {Aipickthys,  Fig.  110)  also  occur  in 
the  CretaceouB  of  England,  Westphalia,  Austria,  and  Mcnmt 
Lebanon ;  and  an  apparently  true  Percoid  is  known  from 
the  uppermost  Chalk  of  France  (Prolaies). 
Wall-oMW  The  Tertiary  Acantbopterygii,  which  occupy  Table-esses 
_^17.18.  31^  32,  and  Wall-cases  11,  18,  are  moatiy  referable  w 
"""*'*"  existing  genera.     Among  fossil  Carangoids  Mene  (Fig.  Ill), 


Vojtterapeis  and  Semitrphoms  (Fig.  112)  from  Monte  Bola 
are  remarkable.  Some  of  the  jaws  of  the  Scombroid  Cybinv^ 
from  the  English  Eocene  represent  unusually  large  specie. 
The  loDg-bodied  slender-snouted  Palseorhynchicte,  chiefly 
from  the  Oligocene  black  slates  of  Glarue,  are  a  strange 
early  Tertiary  family ;  as  also  are  the  Blochiide  from  the  Uppw 
Eocene  of  Monte  Bolca.  Smerdia  (Fig.  113)  is  one  of  the 
commonest  eztinct  Percoids,  from  t£e  European  Eocene. 
Oligocene,  and  Miocene.  Sparidse  must  have  been  ven 
common  throughout  the  Tertiary  period,  but  they  are  usually 
represented  merely  by  detached  teeth  (provisionally  refeneil 
to    Chri/aophrya,    etc.).     There    are,   however,    many   good 


Fio.  113. — Semiophorttt  velicana,  from  the  Upper  Eooene  of  Monte  Boloa, 
near  Verona ;  aboat  one-third  oat,  uze,  A.  anal  So ;  C.  caudal  fin ;  Z>. 
dorsal  fin ;  P.  below  pectoral  fins ;  V.  pelvic  fine.    (Table-oaae  81.) 
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Vall-oaM   skeletons  of  the  extinct  Spamodua  (Fig.  114),  &om  MonU 
•p.Ki?^u   Bolea.     Theia  are  also  numerous  throat-teeth  of  Labridfe,  or 
rrasses,"  and  among  these  fossils  the  Eoceue  Phyllodiu 


(Fig.  115),  very  common  In  the  London  Clay  of  Sheppey,  ii 

TftbiB-oMo  especially  remarkable.    Even   the  Scleroderma  and  Gym- 

«L         nodonts  date  back  to  the  Lower  Tertiary.     Numerous  teetli 


of  Diodmi  (Fig.  116)  are  exhibited ;  and  there  are  nearly 
complete  skeletons  of  the  same  fish  &om  Monte  Bolca  and 
from  Oran,  Algeria.  Aeanthoderma  and  Acantkopinirus  are 
Soleroderms  from  the  Oligocene  of  Giants. 
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PEEFACE. 


The  arrangement  of  the  Fish  Gallery  and  the  preparation  of 
the  coloured  skins  and  casts  which  are  there  displayed,  have 
occupied  a  good  deal  of  my  time  for  the  last  four  years.  The 
work  of  mounting  and  labelling  have  been  done  under  my 
supervision  by  Dr.  Ridewood;  the  preparation  of  coloured 
skins  and  casts  by  the  taxidermists  and  modellers  employed  for 
the  purpose. 

If  large  series  of  fishes  are  to  be  exhibited  to  the  public,  it 
seems  to  be  necessary  that  they  should  be  carefully  painted 
over  so  as  to  give,  as  far  as  possible,  the  natural  colours  of 
fresh  specimens.  This  is  an  extremely  difficult  task  and  I  have 
no  doubt  that,  in  spite  of  the  care  which  has  been  taken, 
correction  and  revision  will  be  needful  hereafter,  in  regard  to 
some  of  the  specimens.  Many  of  the  specimens  have  been 
coloured  from  life  and  the  rest  from  authoritative  coloured 
drawings  either  published  or  communicated  for  the  purpose. 

The  models  of  Deep-sea  Fishes  and  of  several  extinct  fishes 
have  been  most  carefully  executed  under  my  constant 
su^iervision  and  are  entirely  new.  The  series  of  the  species 
of  living  Dipneusta  {Prtoopterus  and  Lepidosiren)  are  ad- 
mirable representations  of  those  fishes.  The  specimens  of 
the  Tunny,   of   the   Flying    Gurnards,  and  of  the  brilliantly 
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coloured  Plectognaths,  Angel-fish,  and  similar  forms  seem 
to  justify  the  method  of  coloration  employed.  The  principle 
had  already  been  accepted  by  the  late  Keeper  of  Zoology, 
Dr.  Giinther,  who  had  prepared  several  specimens  coloured 
in  this  wav.  I  believe  that  there  is  no  other  collection  of 
Fishes  in  a  public  museum  in  which  the  specimens  are 
presented  without  the  usual  iron  supports,  with  suflBcient  space 
around  each  fish  and  in  natural  colours,  instead  of  the  oily 
brown  which  all  dried  fish  skins  tend  to  acquire. 

The  attitude  of  the  specimens  in  the  Gallery  is  either  that  of 
a  dead  specimen  lying  on  a  slab,  or  is  a  conventional  one 
chosen  so  as  to  shew  as  much  of  the  character  of  the  fins  as 
possible.  It  would  not  be  possible  to  faithiully  present  the 
fish  in  the  act  of  swimming,  nor  would  fish  in  their  natural 
surroundings  be  a  desirable  kind  of  exhibit :  for,  like  many 
other  animals,  fish  in  their  native  haunts  are  usuallv  concealed 
by  their  colour  and  surroundings  from  the  observer's  eye. 

The  present  Guide  has  been  prepared  by  Dr.  Ridewood  in 
daily  consultation  with  me.  Several  of  the  illustrations  are 
new :  for  others  we  are  indebted  to  G  uides  formerly  published 
by  the  Trustees,  and  to  Messrs.  Macmillan  and  Messrs.  A.  and 
C.  Black. 

Every  specimen  in  the  Gallery  is  provided  with  a  number 
and  is  referred  to  in  this  Guide  by  that  number  printed  in 
thick  large  type. 

The  English  names  or  common  names  of  specially  inter- 
esting fishes  are  affixed  in  large  letters  to  the  glass  of  the  case 
in  a  position  near  the  specimens  of  such  fishes. 

All  those  fishes  which  come  under  the  head  of  British 
Food-fishes  are  indicated  in  the  case  by  the  letters  B.  F.  F. 

The  label  of  each  specimen  gives  its  zoological  name,  its 
local  name,  its  English  name  or  names,  and  as  far  as  practicable 
its  French,  German  and  Italian  names.     The  distribution  of 
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the  species  is  stated  and  the  particular  locality  from  which  the 
specimen  exhibited  was  obtained.  In  addition  information  is 
^ven  as  to  any  matters  of  special  interest  concerning  the 
fish.  This  Guide  is  a  collection  of  the  labels  with  some 
additions^  arranged  systematically  so  as  to  shew  the  groups 
into  which  fishes  are  divided,  and  is  illustrated  by  figures 
i^hich  are  to  a  large  extent  taken  from  photographs  of  the 
specimens  actually  seen  in  the  cases. 

E.  RAY  LANKESTER, 

Director. 

British  Museum  (Natural  Histf^ry), 
London,  S.W. 

Dec.  23, 1907. 


ADDENDUM. 


Since  the  above  preface  was  written,  it  has  been  thought  desirable 
not  to  use  the  ''  thick  large  type  "  for  the  numerals  denoting  the 
individual  specimens,  and  these  have  therefore  been  printed  in 
ordinary  type. 
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collection  of  Bkeletons  of  Fishes  is  similarly  available  for  purposes 
of  scientific  study. 

On  entering  the  Fish  Gallery  from  the  Bird  Grallery  the  visitor 
will  see  two  small  Table-cases  (21  and  22)  standing  in  the  middk 
line  of  the  Gallery^  the  first  containing  specimens  and  enlarged 
models  of  the  Lancelet^  and  the  second  containing  Lampreys  aod 
Hag-fishes.  These  are  not  ^^  Fishes^'  in  the  strict  use  of  the  word. 
The  Lancelet  is  not  even  a  vertebrate  animal,  in  the  sense  in  which 
that  term  is  now  employed,  but  belongs  to  the  Cephalocborda,  a 
division  of  the  Chordata  ranking  equal  with  the  Urochorda  or 
Tunicates  (Sea-squirts,  Salps,  &c.,  exhibited  in  the  Shell  Gallery), 
and  the  Vertebrata  (including  Lampreys,  Fishes,  Amphibians, 
Reptiles,  Birds  and  Mammals).  The  Lancelet  resembles  the 
Tunicates  and  the  Vertebrates  in  having  a  median  skeletal  rod, 
known  as  the  notochord,  in  the  dorsal  position  and  tubular 
character  of  the  central  nervous  system,  and  in  the  perforation  of 
the  side  wall  of  the  body  in  the  neck  region  by  gill-sIits.  The 
Lancelet  differs  from  the  Tunicates  and  Vertebrates  in  that 
the  notochord  extends  farther  forward  than  the  central  nervous 
system. 

CEPHALOCHORDA  (Lancelet). 

Table-  The  Lancelet  or  Amphioxus  (fig.  1)  is  a  small,  semitrans- 
^^^  '  parent,  marine  animal  about  two  inches  in  length  (see  specimens 
in  alcohol,  1046,  Table-case  21) ;  it  lives  in  shallow  seas  in  many 
parts  of  the  world  and  frequently  Jburies  itself  in  the  sand.  The 
edge  of  the  mouth  is  produced  into  a  number  of  curved  bars  or 
"  buccal  cirri  ^^  (see  enlarged  model,  1047),  which  act  as  strainers 
and  prevent  sand  grains  from  getting  into  the  mouth,  while  not 
stopping  the  water  that  is  used  for  respiratory  purposes,  nor  the 
minute  living  organisms  that  constitute  the  food  of  the  Lancelet 
The  gill-slits  do  not  open  directly  on  to  the  exterior  of  the  body, 
but  are  covered  in  by  a  wall  called  the  atrial  wall,  which  extends 
as  far  back  as  the  pore  (atriopore),  through  which  issues  the 
water  that  has  passed  through  the  gill-slits.  The  anus  or  vent  is 
unsymmetrical,  being  set  on  the  left  side  of  the  lower  fin  ;  there 
is  no  distinct  head,  no  paired  fins,  and  no  paired  eyes  or  ears. 
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For  the  general  internal  structure  of  the  Lancelet  the  visitor  is 
referred  to  the  special  case  affixed  to  the  side  of  one  of  the  arches 
on  the  West  side  of  the  Entrance  Hall  of  the  Museum. 

The  two  specimens  A  and  B^  1048,  mounted  on  the  framed  pane 
of  glass  in  Table-case  21  are  wax  models,  enlarged  100  diameters, 
showing  the  remarkable  lack  of  symmetry  that  exists  during  the 
early  or  larval  stages  of  the  Lancelet.  The  mouth  developes  on  the 
left  side,  and  only  subsequently  passes  downward  to  occupy  a  median 
position.  Primary  gill-slits,  to  the  number  of  fourteen,  appear 
in  the  ventral  median  line  and  move  upwards  on  the  right  side. 
Eight  secondary  gill-slits  then  appear  above  them  on  the  right 
side,  and,  as  they  enlarge,  the  primary  gill -slits  descend  and  pass 
across  to  occupy  their  permanent  position  on  the  left  side.  After 
this,  tertiary  gill-slits  develope  on  both  sides  behind  the  existing 
ones  and  continue  to  increase  in  number  throughout  life.     The 


Fig.  1. — Lancelet :  a,  mouth  ;  b,  atriopore  ;  c,  vent  or  anus  ; 

d,  anterior  end  of  notochord. 

three  models  1049  C,  D,  and  E  on  the  other  framed  glass  show 
the  manner  in  which  the  atrial  wall,  which  in  the  adult  covers 
over  the  gills,  closes  by  the  downward  and  horizontal  extension  of 
the  side  folds  of  the  body  (metapleural  folds),  and  the  union  of  the 
edges  of  these  flaps  along  the  middle.  The  models  represent 
three  different  stages  of  development,  and  show  the  ventral  or 
under  surface  of  the  larva.  In  C  there  is  no  atrial  floor,  the  right 
and  left  metapleural  folds  being  distinct;  in  D  the  horizontal 
ledges  growing  in  from  the  inner  faces  of  the  metapleural  folds 
have  united  in  the  hinder  part ;  in  E  the  whole  of  the  atrial  floor 
is  complete  except  at  the  extreme  anterior  end. 

On  the  other  side  of  the  Table,  case  are  shown  enlarged  models 
of  Tunicates  for  comparison  with  the  Lancelet,  one  (1050)  of  the 
larva  of  a  simple  Ascidian  such  as  the  common  Sea-squirt,  and 
three  models  (1051,  1052,  1053)  showing  different  views  of  an 
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adult  Appendicularia  {Fritillaria  furcata),  which  is  one  of  the  few 
Tunicates  that  retain  the  tail  in  adult  life. 

At  the  end  of  the  case  are  shown  drawings  of  ten  species  of 
the  Lancelet. 


CYCLOSTOMI  (Lampreys  and  Hag-fishes). 


Table- 
case  22. 


The  Cyclostomi^  or  Lampreys  and  Hag-fishes,  are  aquatic 
Vertebrates  not  included  among  the  '^  Fishes  ^'  or  Pisces  because 
of  the  absence  of  a  hinged  lower  jaw.  The  mouth  is  adapted 
for  sucking;  when  open  it  is  round  in  shape  (whence  the 
name  Cyclostomi^  or  '^  round-mouth  ^^)^  and  it  is  closed  by  the 
approximation  of  the  right  and  left  margins ;  the  teeth  are  of  a 
horny  material  and  have  a  vertical  succession.  The  body  is  long, 
without  scales  in  the  skin ;  the  tail-fin  is  simple,  and  there  are  no 
paired  fins  and  no  traces  of  pectoral  and  pelvic  girdles.  The 
nostril  is  single ;  the  gills  are  in  pouches,  the  external  and  internal 
openings  of  which  are  small.  The  skeleton  is  fibro-cartilaginoas, 
and  the  notochord  persists  for  life.  Two  divisions  of  the 
Cyclostomi  are  recognised,  the  Hyperoartia  (Lampreys)  and  the 
Hyperotreta  (Hag-fishes). 

In  the  Hyperoartia  the  external  nasal  aperture  is  on  the  upper 
surface  of  the  head,  and  from  the  inner  end  of  the  nasal  sac  there 
leads  back  a  tube  which  ends  blindly  above  the  pharynx  (see 
dissection  1059).  There  are  no  barbels.  The  eggs  are  small 
(see  1060).  Each  gill-pouch  has  its  own  external  aperture.  The 
median  fins  are  relatively  larger,  and  are  more  subdivided  than  in 
the  Hyperotreta.  Various  species  of  the  Lamprey  occur  in  the 
temperate  parts  of  the  northern' ;hemisphere,  the  commonest  beins: 
the  Lamprey,  Petromyzon  nidrinus,  1057,  and  the  Lampem  or 
River  Lamprey,  Petromyzon  fluviatilis,  1058. 
Lamprey.  The  word  Lamprey  comes  to  us  from  the  Low  Latin  name 
lampreda  or  lampetray  the  licker  or  sucker  of  rocks,  applied  to 
the  animaf  on  account  of  its  peculiar  habit  of  adhering  by  its 
mouth  to  stones.  The  generic  name  Petromyzon  applied  by 
scientists  refers  also  to  this  habit.  The  mouth  when  open  (1063) 
forms  a  sucking  disc,  with  numerous  brown,  homy  teeth  arranged 
in  circular  and   radiating  rows^  and  with   some   in   the  centre 
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supported  by  the  tongue.  The  circular  lip  around  this  sucking 
disc  is  fringed  with  numerous  short  tentacles.  The  Lamprey  does 
not  '^  bite  '^  its  food  as  an  animal  with  ordinary  jaws  would  do, 
but  attaches  itself  by  its  disc  to  the  skin  of  living  Cod,  Haddock, 
and  Mackerel,  and  gnaws  away  the  flesh  by  its  pointed  conical 
teeth,  until  it  has  satisfied  its  hunger^  when  it  leaves  the  fish  to 
recover,  or  more  probably  to  die. 

The  Lamprey  has  two  dorsal  fins,  the  second  being  continuous 
with  the  caudal ;  the  skin  is  slimy,  the  eyes  are  very  small  and 
situated  in  front  of  the  seven  small,  circular  gill-openings.  The 
skull  of  the  Lamprey  afibrds  but  little  protection  to  the  upper 
part  of  the  brain,  the  roof  consisting  merely  of  a  narrow 
'' occipital  arch''  (see  1061).  The  ^^subocular  arch''  possibly 
corresponds  with  the  palato-quadrate  cartilage  of  the  true  Fishes^ 
the  cartilage  which  in  Sharks  and  Lung-fishes  funQtions  as  the 
upper  jaw  and  bears  the  upper  teeth. 

Lampreys  ascend  the  rivers  from  the  sea  in  the  spring  to 
deposit  their  spawn.  They  grow  to  c30  inches  in  length  and  3  lbs. 
in  weight.  They  were  esteemed  a  delicacy  in  olden  times,  but 
they  are  not  much  eaten  at  the  present  day ;  they  are,  nevertheless, 
wholesome  food,  and  the  historical  incident  firmly  fixed  in  the 
memory  of  most  schoolboys,  that  Henry  I.  died  after  a  surfeit  of 
Lampreys,  should  not  be  allowed  to  tell  against  them  as  an  article 
of  diet.  In  England  the  principal  Lamprey  fishery  is  in  the 
Severn. 

The  Lampem,  Petromyzon  fluviatilis,  1058,  bears  a  general  Lampem. 
resemblance  to  the  Lamprey,  but  it  rarely  attains  a  greater  length 
than  16  inches,  at  all  events  in  British  rivers.  It  usually  spends 
the  whole  of  its  life  in  fresh  water,  although  some  individuals  have 
been  caught  in  the  sea.  Its  skin  is  not  mottled  as  is  that  of  the 
Lamprey,  and  the  eye  is  relatively  larger.  The  Lampem  does  not 
seem  to  prey  upon  living  fish  as  does  the  Lamprey.  It  makes 
excellent  bait  for  Cod  and  Turbot. 

Planer's  Lamprey,  Petromyzon  planeri,  is  smaller  than  the 
Lampem,  and  difiers  slightly  in  the  arrangement  of  the  teeth,  the 
shape  of  the  dorsal  fin,  and  in  its  habit  of  living  in  the  mud, 
whence  it  is  sometimes  called  the  Mud-Lamprey.  The  larval 
forms  of  the   Lampern   and   Planer's   Lamprey   are   known   as 
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''Ammocoete^'  (1063),  or  more  popularly  as  Pride  or  Sand-piper. 
The  Ammpcoete  differs  from  the  adult  in  having  no  tongue  or 
teeth,  in  possessing  a  hood-like  anterior  lip  instead  of  an  oni 
sucker,  in  the  large  size  of  the  internal  or  pharyngeal  apertures  of 
the  gill- pouches,  and  in  the  fact  that  the  respiratory  part  of  the 
pharynx  is  not  shut  off  by  a  horizontal  partition  from  the  food 
channel. 

In  South  America  and  Australia  the  Lampreys  are  represented 
by  the  genera  Mordacia  and  Geotria  (1064) . 

In  the  Hyperotreta  the  external  nasal  aperture  is  situated  at  the 
extremity  of  the  snout,  and  from  the  inner  end  of  the  nasal  sae 
there  leads  back  a  tube  which  opens  into  the  roof  of  the  pharynx 
(see  dissection  1066).  There  are  barbels  on  the  snout.  The  skin 
is  capable  of  secreting  enormous  quantities  of  glutinous  slime. 
The  eggs  are  large  (see  1068).  In  BdeUostoma  (1067)  each  gill- 
pouch  has  its  own  aperture  on  the  side  of  the  body,  but  in  the 
Hag-fish.  Hag-fish,  Myxine,  1065,  exhalent  tubes  from  the  pouches  lead  back 
and  open  together.  BdeUostoma  occurs  plentifully  in  the  bays 
along  the  Pacific  coast  of  America;  Myxine  is  found  widely 
distributed  in  the  temperate  zones  of  the  northern  and  southern 
hemispheres.  Both  feed  on  fish,  and  Myxine  not  infrequently 
bores  its  way  into  the  abdominal  cavity  of  the  Cod. 


PISCES    (Fishes). 

The  Lancelet  and  Lampreys  having  been  disposed  of,  there 
remain  for  consideration  the  true  Fishes  or  Pisces,  a  class  of  the 
Vertebrata  ranking  equal  with  the  Amphibia  (Frogs  and  Newts), 
Keptilia  (Turtles,  Crocodiles,  Lizards,  Snakes),  Aves  (Birds),  and 
Mammalia  (Mammals,  e.g.  Babbit,  Dog,  Horse,  Man). 

Fishes  are  Vertebrate  animals  with  a  distinct  and  hinged  lover 
jaw,  passing  their  whole  life  in  water  (with  a  few  exceptions),  and 
possessing  common  distinctive  characters  in  those  systems  of  their 
organization  which  are  in  direct  relation  to  their  aquatic  mode  of 
life,  namely,  in  the  organs  of  respiration  and  locomotion.  The 
respiratory  organs  are  gills,  groups  of  delicate  vascular  filaments 
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projecting  from  the  front  and  hind  walls  of  the  gill-slits^  and 
supported  by  skeletal  bars  called  branchial  arches.    An  air-bladder 
is  frequently  present  and  serves  as  a  hydrostatic  organ  or  floaty 
while  in  a  few  cases  it  may  act  as  a  lung  and  help  the  gills  in 
their  work  of  respiration.     The  organs  of  smell  are  paired,  and 
only  in  rare  cases  (Lung-fishes)  communicate  with  the  mouth- 
cavity  by  internal  nostrils.     Except  in  the  Lung-fishes  the  heart 
has  but  one  auricle   and   receives  only  venous   blood,  which  it 
forces,  first  through  the  blood-vessels  of  the  gills  and  thence  as 
arterial   blood  through  the  vessels  of  the  body  generally.     The 
skin  is  either  soft  and  bare  or  is  hardened  by  the  development  of 
spines  or  denticles,  or  overlapping  scales,  or  bony  plates  (scutes) . 
Peculiar  cutaneous  sense-organs  are  distributed  along  the  sides  of 
the  body  (lateral  line  organs)  and  on  the  head,  and  appear  to  be 
specially  associated  with  an  aquatic  mode  of  life.     Such  organs 
only  occur  elsewhere  in  Amphibians ;  in  the  tailless  Amphibians 
(Frogs  and  Toads)  they  exist  only  in  the  larval  or  tadpole  stages 
(except   in   the  Cape-toad,  Xenopus).      The  principal  organ  of 
locomotion  is  the  powerful  muscular  tail ;   this  is  assisted  by  the 
pectoral  and  pelvic  limbs,  paired  fins  corresponding  with  the  fore 
and  hind  limbs  of  terrestrial  Vertebrates.     The  skeleton  of  these 
paired  fins  cannot  readily  be  compared  with  the  limb-skeleton  of 
other  Vertebrates,  there  being  no  such  bones  as  humerus,  radius, 
carpal  and   phalangeal   bones,  and  the  edge  of  the  fin  is  not 
divided  into  the  five  toes,  which  are,  with  exceptions,  so  regularly 
present  in  all  other  Vertebrates.     Fishes  also  possess  median  fins 
on  the  back  (dorsal  fins)  and  between  the  anus  and  tail  (anal  fin) ; 
these  fins  are  sbpported  by  skeletal  bars  or  rays,  whereas  in  Newts 
and  other  Vertebrates  with   median   fins  there  are  no  skeletal 
structures  in  those  fins. 

The  scheme  of  classification  adopted  in  the  arrangement  of  the 
Fish  Gallery  is  set  out  on  pages  200-201.  The  systematic 
series  of  Fishes  is  exhibited  in  the  Wall-cases,  commencing  with 
Wall-ease  1  (Sharks  and  Dog-fishes)  in  the  S.W.  corner  of  the 
Gallery,  and  ending  with  Wall-case  20  (Angler-fishes,  Pile-fishes, 
Globe-fishes,  and  Sun-fishes)  in  the  S.E.  corner.  Standing  on 
the  floor  of  the  Gallery  or  suspended  from  the  roof  are  other 
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specimenB]  either  too  large  to  exhibit  in  the  Wall-casea,  or  elte 
eonstituting  aeries  of  special  interest^  Buch  aB  Deep-aea  Fishes, 
Egga  and  YouDg  of  Fishes,  &c. 

Central  Exhibits. 

The  Table-cases  31  and  32,  containing  specimens  of  tbe 
lancelet  and  of  Lampreys  and  Hstg-Gshes,  encountered  by  tbe 
visitor  on  entering  from  the  Bird  Gallery,  have  already  beeo 
alluded  to  (pp.  2-6).  In  the  same  line  is  a  third  Table- 
case  (23)  containing  a  Port  Jackson  Shark,  Cestradon  piu^pjn, 
four  feet  loug,  caught  in  Sydney  Harbour  in  1906. 

In  the  middle  of  this  half  of  the  Gallery,  surrounded  by  i 
mahogany  rail,  is  the  cast  of  a  skeleton  of  the  Baaking  Shark, 
Selache  maxima  or  CetorMnas  maximus,  which  was  caught  off 
Bergen,  in  Norway,  in  May  1901,  and  measured  28^  feet.     The 


Fia.  2. — Basbiiig  Shark,  Selacie  maxitna, 

principal  features  of  the  skeleton  of  Sharks  may  be  studied  by 
reference  to  this  specimen.  The  great  jaws  are  connected  with 
the  cranium  by  the  upper  piece  of  the  hyoid  arch  called  the 
byomandibular  cartilage — a  skull  in  which  tbe  jaws  are  so  su- 
pended  is  called  "hyostylic"  (compare  the  "  amphiatylic "  skoil 
of  Notidanu*  (Wall-case  1)  and  the  "autostylie"  skull  of  tbe 
Uolocephali  (Wall-case  5),  and  Dipnoi.  The  characters  of  the 
gill-arches  and  gill-rays  are  well  shown  in  this  specimen,  a*  also 
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are  tbe  features  of  the  vertebral  colamn^  the  pectoral  and  pelvic 
girdles,  and  the  skeletal  parts  of  the  pectoral,  pelvic,  dorsal^  anal 
and  caudal  fins,  except  that  the  horny  fin-rays  are  not  reproduced 
in  the  cast.  For  an  illustration  of  horny  fin-rays  the  visitor  is 
referred  to  the  skeleton  of  the  pectoral  fin  of  the  Dog-fish  (3)  in 
Wall-case  1. 

Hanging  from  the  roof  above  the  skeleton  is  a  specimen  of  the 
Basking  Shark,  28  feet  long,  caught  off  Bergen  in  1904,  and 
presented  to  the  Museum  by  the  Hon.  Walter  Rothschild.  The 
Basking  Shark  grows  to  33  feet  or  more.  Its  food  consists  of 
small  fishes  and  other  marine  animals  that  swim  in  shoals.  The 
gill-rakers  are  highly  specialised,  and  serve  to  retain  the  smallest 
food  organisms  and  to  prevent  their  escaping  through  the  gill- 
slits.  On  the  west  coast  of  Ireland  the  Basking  Shark  is  caught 
for  the  sake  of  the  oil  obtained  from  the  liver.  The  Shark  is  of  a 
harmless  disposition  and  does  not  attack  man. 

On  the  left  side  of  the  skeleton  is  the  head  of  a  Basking 

Shark  which  was  28  feet  long,  and  was  caught  in  March  1875 

near  Shanklin,  in  the  Isle  of  Wight '^.      This  head  shows  the 

great  size  of  the  gill-slits,  the  right  and   left  of  which  nearly 

meet  under  the  throat,  and  the  smallness  of  the  teeth.      On 

the  other  side  of  the  skeleton  are  the  pelvic  fins  of  the  same 

specimen,  which  was  a  male.     The  males  of  all  Sharks  have  the 

pelvic  fins  produced  backward  into  ^'  claspers,'^  and  the  interest 

of  the  present  specimen  lies  in  the  fact  that  the  tooth-like  bodies 

on  the  claspers  of  the  Basking  Shark  were  first  known  in  the 

fossil  state,  and   their  true   nature  was  only   recognised   when 

the  Shanklin  specimen  was  exhibited  in  the  year  1876.     Three 

examples  of  fossil  elasper- spines  are  exhibited  in  the  box  adjoining. 

These  are  from  the  Bed  Crag  of  Suffolk ;  similar  specimens  have 

been  obtained  from   the  Crag  of  Antwerp.     Such  spines  were 

long  a  puzzle  to  palaeontologists,  by  whom  they  were  regarded  as 

the  terminal  phalanges  of  some  large  Reptile  or  Mammal,  or  the 

separated  lamellse  of  young  teeth  of  a  Mastodon  or  Mammoth,  or 

the  central  cores  of  teeth  of  a  Xiphioid  Whale. 

*  Figure  2  was  drawn  from  thiu  specimen. 
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Kays.  On   the  floor  within   the   same  railing  are  specimens  of  an 

Electric  Ray^  Torpedo  hebetans,  1080^  caught  in  the  Menai  Straits, 
North  Wales,  and  a  large  Ray^  Raia  marginata,  1079,  caught  in 
Walfish  Bay,  South-west  Africa. 

Hanging  from  the  roof  in  the  middle  of  the  Gallery  are  two 
other  large  Rays,  both  from  Muscat^  in  Arabia — ^an  £agle-£ay, 
A'etobatis  narinari,  and  a  Devil-Ray,  Dicerobatis  eregaodooy  a 
fish  which  grows  to  15  feet  in  width,  and  is  distinguished  br 
the  paired  projection  (head-fins)  in  front  of  the  mouth. 

Beyond  these  Rays,  also  hanging  from  the  roof,  is  a  Whale 
Shark,  BMnodon  typicuSy  the  largest  of.  all  Sharks,  growing  to 
50  or  60  feet  in  length ;  the  specimen  shown  is  not  m^re  than 
half  the  full  size.  The  Whale  Shark  occurs  mostly  in  the  Indian 
and  Pacific  Oceans  and  has  been  caught  off  Florida  and  the  Cape 
of  Good  Hope.  Like  the  Basking  Shark  the  Whale  Shark  is  a 
slow-moving,  apathetic  fish,  harmless  to  man,  and  often  foond 
basking  or  sleeping  at  the  surface  of  the  sea.  The  mouth  and 
nasal  openings  are  near  the  extremity  of  the  broad,  flat  snonu 
The  dorsal  fin  is  much  farther  back  than  is  that  of  the  Basking 
Shark,  and  the  gill-slits  are  not  so  large.  The  teeth  are  extremely 
small  for  so  large  an  animal  (see  specimen  53  in  WalUcase  1),  and 
are  closely  set  in  regular  rows  in  the  form  of  a  ribbon.  The 
Whale  Shark  feeds  on  the  minute  semitransparent  crustaceans 
and  molluscs  that  abound  at  the  surface  of  the  sea,  and  to  a 
certain  extent  also  on  sea- weed. 

Hanging  from  the  roof  at  the  North  end  of  the  Gallery  is 
a  large  specimen  of  the  Sun-fish,  Orthagoriacus  mola,  from 
Australia,  and  hanging  near  it  is  a  smaller  specimen  of  the  same 
species  caught  off  Dungeness  in  Kent  (see  fig.  3) . 
Side-rails.  Running  the  whole  length  of  the  Gallery  are  two  side-rails 
suspended  from  the  roof  by  chains.  Hanging  from  these  rails 
are^  besides  the  Sun- fish  just  mentioned,  a  Sturgeon  ^  (opposite 
Wall-cases  6  and  7),  10  feet  4  inches  long,  caught  off  the  Dogger 

*  For  information  concerning  the  structure  and  habits  of  these  suspended 
fishes  the  visitor  is  referred  to  the  accounts  given  in  the  description  of  tbs 
Svstematic  Series  of  Fishes  exhibited  in  the  Wall-cases. 
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Bank  iq  1873 ;  a  Saw-fish,  Prislis  pectinalus  (in  front  of  Wall- 
case  5}  from  Trinidad  ;  a  Greeoland  Shark,  Lamargus  borealis 
(in  froDt  of  Wall-cases  3  and  4),  15  feet  long,  caught  on  the  East 
coast  of  Scotland  in  1878 ;  a  Thresher  or  Fox  SJiark,  Alopecia* 


FiQ.  3. — Rough  Sunfiah,  Orthagoritcut  mola. 

vulpea  (opposite  Wall -case  3),  caught  on  the  Devon  coast  in  1897; 
B  Shark  of  the  Indian  Ocean,  Ginglymostoma  cirrhatum;  and  a 
Grey  Shark,  Noiidanus  griseua  (opposite  Wall-case  1}  from  the 
Orkney  Islea. 
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On  the  other  rail  are  an  Odontaspis  americanus  (opposite 
Wall-case  20) ;  an  Elfin  Shark,  Mitsukurina  owstoni,  caught  in 
300  fathoms  off  Japan  in  1903 ;  an  Indian  Sharks  Carcharias 
hemiodon,  allied  to  the  Blue  Shark  and  White  Shark,  which  are 
also  species  of  Carcharias ;  a  stuffed  specimen  and  a  pair  of  jaws 
of  a  Shark  known  as  Gakocerdo  rayneri,  the  teeth  of  which  are 
curiously  marked  by  a  deep  notch  on  the  outer  edge  ;  a  staffed 
specimen  and  a  pair  of  jaws  of  the  Hammer-head  Shark,  Zygana 
malleus',  and  two  Sting-Rays,  Trygon  brevicatidata,  from  New 
Zealand,  and  Trygon  tuberculata,  from  Australia. 
Floor-  Near  the  doorway  at  the  North  end  of  the  Gallery  and 
case  27.  occupying  a  middle  position  between  Wall-cases  8  and  13,  is  a 
Floor-case  (27),  which^  at  the  time  of  writing,  contains  a  Tarpon, 
Megalops  atlaniicus,  1110,  seven  feet  long,  presented  in  1899  by 
His  Majesty  the  King,  then  Prince  of  Wales ;  also  a  large  Angler, 
Lophius  piscatoriuSy  1016,  and  an  Opah,  Lampris  luna,  1108,  both 
presented  by  the  Hon.  Walter  Rothschild ;  also  a  skeleton  of  the 
Opah,  1109.  Close  around  this  Floor-case  are  five  Cabinet-caaes 
(26, 28,  29,  30,  31)  the  arrangement  of  which  is  not  at  the  time  of 
writing  suflSiciently  complete  for  description.  They  are  intended 
for  series  of  eggs  and  young  of  Fishes,  nests  and  modes  of 
protection  of  the  youDg,  long-bodied  eel-like  fishes  of  different 
families,  Electric  Fishes,  Flying  Fishes,  Sound-producing  fishes, 
fishes  with  poisonous  flesh,  fishes  with  poison -spines,  fishes 
with  suckers^  fishes  with  accessoiy  breathing-organs,  hybrids 
in  fishes,  differences  between  male  and  female  fishes,  isinglass 
from  Sturgeon  and  Polynemus, 

In  the  vicinity  of  the  Cabinet-cases  are  three  skeletons  under 
glass,  standing  on  separate  tables,  namely,  the  Nile  Perch,  Laies 
nilotictcs  (Table-case  33),  from  the  Faytim  Lake,  Egypt,  a 
skeleton  55  inches  long ;  a  Parrot-fish,  Pseudoscarus  nmrieatus 
(Table^case  32),  with  the  pharyngeal  bones  separated  from  the 
rest  of  the  skeleton  to  show  the  curious  pavement  of  pharyngeal 
teeth ;  and  a  Stone  Bass  or  Wreck-fish,  Polyprion  cemium  (Table- 
case  34),  of  which  a  stuffed  specimen  is  shown  in  the  left  upper 
part  of  Wall-case  13. 
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On  the  large  table  between  Wall-cases  6  and  15^  surrounded  by      Great 
a  mahogany  rail^  are  a  Great  Blue  Sharks  Carcharodon  rondeletii,     ^\^^ 
from  the  Atlantic  coast  of  North  America,  and^  on  the  other  side,  "Table  26. 
a  Mackerel  Shark,  Lamna  spallanzanii,  and  the  jaws  of  a  Mackerel 
Shark,  and  those  of  a  Great  Blue  Shark  much  larger  than  the  one 
shown  on  this  table.    On  the  floor  within  the  railing  are  a  number 
of  specimens,  the  final  positions  for  which  have  not  at  the  time  of 
writing  been  decided;  they  are  a  skeleton  of  the  Southern  Ribbon- 
fish,  Begalecus  argenieus,  a  very  fine  specimen,  12  feet  long ;  a 
specimen  of  Euoxymetopon  poeyi,  a  fish  allied  to  the  Hair-tails 
Wall-case  17) ;  a  skeleton  of  the  deep-sea  fish  Alepidosaurus  ferox, 
with  great  teeth  and  a  large  dorsal  fin  supported  by  unbranched 
fin-rays ;   a  form  of  Sea-perch,  Epinephelus  cemioides^  not  very 
large  considering  to  what  a  great  size  some  of  the  Sea- perches  or 
Jew-fishes  attain^  but  interesting  as  being  a  specimen  caught  off 
the  Cornish  coast ;  a  Meagre,  Scimna  aquila ;  a  Skate,  Raia  batis ; 
a  Sturgeon,  Acipenser  siurio;    and  a  Quinnat  Salmon,  Oncho- 
rhynchus  quinnat y  which  weighed  70  lbs.  when  caught. 

Standing  between  the  two  railed  enclosures  in  the  middle  line 
of  the  Gallery  is  a  Floor-case  (24)  devoted  to  the  Sword-fishes 
and  Sail-fishes.  A  description  of  the  contents  of  this  case  is  given 
on  page  170. 

On  one  side  of  the  Sword-fish  case  (24)  is  a  small  Table- 
case  (37)  containing  a  skeleton  of  one  of  the  African  Siluroids  or 
Cat-fishes,  Arius  latiscutatus,  and  on  the  other  side  a  Table  (49) 
with  a  large  Halibut,  Hippoglossus  vulgaris,  6  feet  2  inches  long, 
caught  in  the  North  Sea  in  1902,  and  a  cast  of  a  very  fine 
Lepidotus  mawimus,  from  the  Lithographic  Stone  of  Bavaria,  an 
extinct  fish  of  the  family  Semionotidse  (see  Wall-case  7). 

In  front  of  Wall-cases  6  and  7  stand  two  Table-cases  (50 
and  51)  with  a  skeleton  and  two  specimens  of  the  great  Arapaima 
gigas  of  the  Amazon  and  neighbouring  rivers,  a  fish  belonging  to 
the  family  Osteoglossidse  (see  Wall-case  7  and  page  89).  Opposite 
these  cases,  in  front  of  Wall-cases  14  and  15,  are  two  Table-cases 
(36  and  35)  containing  a  large  specimen  of  Platystoma  gigas,  from 
the  Uppar  Amazons,  and  a  skeleton  of  an  equally  large  Bagariu» 
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yarrelHi  from  the  Hugly ;  both  of  these  are  Cftt-6ahes  or  Silaroids 
(aee  family  Siluiidte,  Wall-cases  9  and  10,  and  page  112). 

On  the  other  side  of  the  door-way  leading  into  the  Entranct 
Hall  is  a  large  Table-case,  38,  standing  in  front  of  Wall-case  17, 
containing  a  very  fine  specimen  of  the  Tunny,  Thunma  t&yiaau 
(fig.  4),  8  feet  long,  caught  in  the  English  Channel  off  Weymooth. 
and  also  an  Albacore,  Tkutmus  ahlonga ;   these  are  Scombroid  or 


FlG.  4,— Tunny,  Thurmu»  thynnut. 
(From  Boulengftr,  Camb.  Nat.  Hist.,  fii,  1904,  after  Cur.  et  Val.). 

Mackerel-like  fishes  (see  Wall-case  15,  and  p.  165).  Next  foUuw 
four  Table-cases  (39,  40,  41,  42),  with  a  Barracuda,  Spkyrwma 
commersonii,  from  Mauritius  (see  Wall-case  11  and  p.  136);  a 
large  Sea-perch,  Epinephelus  lanceolalus,  7  feet  3  inches  long, 
from  the  Indian  Ocean  (see  family  Serranidie,  Wall-case  13  and 
page  147) ;  and  a  skeleton  and  a  stuffed  spedmen  of  the  Aagler, 
Lop/tius  piscaloritu  (family  Lophiidie,  Wall-case  30,  floor ;  aee 
also  page  193). 

In  Cabinet-case  43,  standing  in  front  of  Wall-case  20,  an 
shown  some  Salmonoid  Pishes  of  the  British  Isles ;  at  the  time  of 
writing  the  series  is  very  incomplete.  Other  specimens  of  Salmonoid 
Fishes  are  shown  in  the  series  of  British  Fresh-water  Fishes  in  tW 
North  Wall-case  of  the  Pavilion  at  the  West  end  of  the  Bird 
Gallery,  and  some  in  Wall-case  7  of  this  Gallery.  The  tendency 
of  modern  students  of  fishes  is  to  diminish  the  number  of  species 
to  which  Salmonoid  fishes  are  relegated,  and  to  regard  the  colouring 
of  the  body  as  of  little  account  compared  with  such  characters  as 
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the  size  of  the  scales,  and  the  number  of  rows  in  which  they  are 
arranged^  the  positions  of  the  fins  and  the  number  of  fin-rays  in 
each^  the  characters  of  the  teeth  and  the  proportions  of  the  bones 
of  the  upper  jaw  and  of  the  gill  cover^  these  characters  being 
reasonably  stable^  whereas  the  colouring  is  largely  dependent  on  the 
conditions  in  which  the  fishes  live.  As  a  rule  the  fresh-water 
forms  are  brown  or  reddish^  and  the  marine  forms  bright  and 
silvery^  and  in  the  case  of  migratory  forms  like  the  Salmon  and 
Sea  Trout  the  change  from  the  one  colour  to  the  other  is  to  be 
observed  in  the  same  individual  at  different  periods  of  its  life.  In 
the  non-migratory  forms  the  colours  are  fairly  constant  while  the 
fish  remains  in  the  same  waters^  but  by  transferring  to  new  localities 
brown  forms  may  become  silvery  and  silvery  forms  brown. 

The  relation  that  obtains  between  the  environmental  conditions 
and  the  colouring  of  the  fish  is  expressed  by  Dr.  Giinther  *  in  the 
following  terms : — '^  Trout  with  intense  ocellated  spots  are  generally 
found  in  clear  rapid  rivers  and  in  small  open  alpine  pools ;  in  the 
large  lakes  with  pebbly  bottom  the  fish  are  bright  and  silvery,  and 
the  ocellated  spots  are  mixed  with  or  replaced  by  X  -shaped  black 
spots ;  in  pools  or  parts  of  lakes  with  muddy  or  peaty  bottom  the 
trout  are  of  a  darker  colour  generally ;  and  when  enclosed  in  caves 
or  holes  they  may  assume  an  almost  uniform  blackish  coloration." 
The  remarkable  differences  in  the  colouring  of  Trout  living  in 
neighbouring,  but  non-communicating,  waters  is  nowhere  better 
exemplified  than  in   Sutherland.      Loch  Scourie,  Loch  Crocach^ 
Loch  Borlane  and  Loch  Manse  all  have  their  own  particular  type 
of  Trout  (see  995,  997,  996,  994).      In  deep  lakes  where  food  is 
fairly  abundant  the  Trout  grow  to  a  large  size,  and  such  fish  are 
called  Great  Lake  Trout,  fishes  long  known  as  Salmoferox.     The 
specimen  of  Great  Lake  Trout,  999,  exhibited  in  the  Cabinet-case, 
is  from  Windermere. 

In  Loch  Leven  the  Trout,  formerly  described  as  Salmo  levenensis, 
are  slender  and  more  silvery  than  most  non-migratory  Trout,  with 
less  yellow  along  the  sides  of  the  abdomen  and  with  spots  that  are 
dark  and  without  any  scarlet.  Examples  of  a  male  and  a  female 
are  shown  (991,  992).     The  Gal  way  Trout,  of  which  a  specimen 

*  **  An  Introduction  to  the  Study  of  Fishes,'*  1880,  p,  632. 
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from  Connemara  is  shown,  993^  is  the  fish  described  by  soote 
authorities  as  Salmo  gallivensis ;  it  is  a  robust  fish  of  estuarixK 
habit.  Another  Irish  Trout  is  998^  a  fish  from  Lough  Arrow  is 
Sligo.  The  Sea  Trout  is  represented  by  an  8^  lb.  fish  caught  a 
the  sea  at  Montrose,  a  7  lb.  fish  caught  in  the  Tay  at  Perth,  and 
a  Smolt  from  the  Tay,  caught  in  May. 

If  the  colouring  of  the  body  be  disregarded,  the  British  species  of 
Salmo  may  be  reduced  to  three,  namely,  Salmo  solar,  the  Salmoo 
and  its  varieties,  Salmo  trutta,  including  all  the  Trouts,  such  u 
Salmon  Trout,  Bull  Trout,  Oreat  Lake  Trout  and  Brook  Trout,  and 
Salmo  alpinus,  including  all  the  Charrs.     At  the  time  of  writing 
the  Charr  is  represented  in  Cabinet-case  43  by  three  specimens, 
from  Buttermere,  Windermere  and  Loch  Scourie  respectively.  - 
Deeihsea       Deep-sea  Fishes  (see  Cabinet-case  44)  are  not  fishes   of  any 
^  ^^'     particular  order,  but  are  fishes  of  genera  belonging  to  numerous 
families  more  or  less  unrelated  which  have  a  deep-sea  habit,  the 
other  members  of  the  families  being  surface  forms  or  coast  forms. 
The  proportions  of  the  deep-sea  genera  to  the  others  varies  in 
different  families.      The  families  Alepocephalidse  (AV all-case  7], 
Stomiatidae  (Wall-case  7),  Scopeiidse  (Wall-case  10),  Halosauridae 
(Wall-case   10),   Macrurida   (Wall-Case  11),   Ceratiidae  (Wall- 
case  20)  consist  almost  entirely  of  deep-sea  forms,  whereas  among 
the  Eels  (Wall-case  8)  and  Gadidss  (Wall-case  11)  a  moderate 
proportion  of  the  genera  occur  in  deep  water,  and  in  the  Salmonida: 
only  a  very  few,  such  as  the  Argentine  (295,  Wall-case  7). 

While  the  animals  that  live  in  shallow  seas  near  the  coast — 
animals  such  as  fishes,  crustaceans,  molluscs,  worms  and  jelly- 
fishes — exhibit  considerable  differences  in  different  parts  of  the 
world,  this  is  not  the  case  with  the  animals  which  inhabit  the 
deeper  parts  of  the  sea.  The  species  of  deep-sea  fiishes  and  other 
animals  which  are  at  all  well  known  have  a  wide  distribution. 

Bemoved  from  the  glare  of  the  sun,  the  fishes  of  the  deep  seas 
have  become  modified  in  relation  with  the  subdued  light  in  various 
directions.  Most  have  exceptionally  large  eyes  (e.  g.  Aphanopus, 
982,  Cabinet-case  44),  so  as  to  bring  to  a  focus  as  much  as  possiUe 
of  the  faint  light  that  succeeds  in  penetrating  to  the  great  depths ; 
a  few  have  eyes  which  have  undergone  so  much  reduction  that  the 
fishes  are  blind,  and  rely  for  the  capture  of  their  food  upon  the 
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increased  acutenesa  of  sense  organs  other  than  the  eyes ;  some  again 
are  uniformly  phosphorescent  or  have  special  lominouB  organs  on 
the  head  or  in  series  along  the  body. 

Most  are  of  a  pale  green  or  blue  colour  when  caught  (see 
coloured  sketches  980  and  981),  but  they  rapidly  turn  black ;  it 
is  for  this  reason  that  the  coloration  of  many  of  the  models  shown 
is  blackish.  Some  deep-sea  fishes  are  colourless  and  gelatinous  in 
appearance  (e.  g.  Aphyonm,  974).  In  those  which  are  coloured 
the  coloration  is  mostly  uniform,  without  spots  or  bands,  and  without 
the  belly  being  paler  than  the  back  and  sides.  A  few  are  silvery 
(e.  g.  Lepidopus,  971). 

Many  fishes  obtained  from  great  depths  come  to  the  surface  in  a 
damaged  condition  owing  to  the  expansion  of  the  gases  in  the 
tissues  of  the  body  when  relieved  from  the  great  pressure  to  which 
they  are  subjected  at  the  bottom  of  the  sea.     For  this  reason  few 


Flo.  5. — A  Deep-ies  Pl»h,  Maiacoiteia  tndicut. 
(From  Bouleoger,  Camb.  Nat.  Hist,  vii,  1904,  afler  Giinther.) 

are  suitable  for  exhibition,  and  most  of  the  specimens  shown  in 
Cabinet-case  44  are  models,  some  of  them  enlarged,  made  to 
present  as  nearly  as  possible  the  appearance  that  the  £shes  would 
offer  in  their  natural  state. 

Most  of  the  deep-sea  tishes  are  known  by  a  few  specimens  only, 
and,  being  rare,  they  have  no  popular  names. 

Auloitomatomorpha  (984)  is  a  curious  fish  in.  whichalmost  th  e 
whole  of  the  skin  of  the  head  is  phosphorescent ;  in  Malacostem 
(979,  and  fig.  5)  there  are  two  photophores  or  luminous  oi^ans 
situated  below  and  behind  the  large  eye ;  in  Ipnops  (976)  the  eyes 
are  wanting  and  the  top  of  the  broad,  flat  head  is  occupied  by  a 
pair  of  lai^e  photophores,  which  nearly  touch  one  another  in  the 
middle  hue. 


Giutrostotmu  (985,  fig.  6  a)  and  Saccopkarynx  (986,  fig.  6  ft)  we 
related  to  the  Eeh ;  they  are  predaceous  fishes,  with  the  eyea  ut 


Fio.  6. — Two  Deep-sea  Ilahes  allied  to  the  Eelj :  a,  QattroUoima 
batrdi,  aod  b,  Saecopharynxjlaffelium, 


FlO.  7, — A  Deep-seft  FlBh,  Chiatmodon  niffnan. 
(From  Giinther,  "  Study  of  KaheB".} 

very  far  forward,  and  with  a.  long  tail  tapering  off  to  a  thread.  The 
former  fish  is  remarkable  for  the  enormous  size  of  the  month. 
Both  are  provided  with  a  highly  distensible  stomach  and  abdominal 
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wall,  by  virtue  of  which  the  shape  of  the  fish  is  greatly  changed 
after  a  good  meal.  In  the  case  of  Saccopharynx  (986)^  for 
instance^  the  size  of  the  abdomen  is  due  to  the  fish  having 
swallowed  another  fish  of  considerable  size  shortly  before  it  was 
itself  caught.  A  still  more  remarkable  case  is  that  of  Chtasmodon 
(978^  fig.  7)y  which  prior  to  capture  had  devoured  a  fish  larger 
than  itself^  and  the  shape  of  which  was  clearly  discernible  through 
the  tightly  stretched  wall  of  the  distended  abdomen  when  the  fish 
came  to  hand. 

Chauliodus  (975^  and  fig.  8)  is  a  fairly  common  deep-sea  fish, 
chiefiy  remarkable  for  the  great  length  of  its  teeth.  Bathypteroia 
(983)  is  a  small-eyed  fish  presenting  a  great  elongation  of  the 
uppermost  ray  of  the  pectoral  fin  and  the  foremost  two  rays  of  the 
pelvic  fin  ;  these  filamentous  rays  are  doubtless  used  as  '^  feelers.'^ 
A  similar  function  may  be  attributed  to  the  rays  of  the  paired  fins 
of  Paraliparis  (973),  a  fish  allied  to  the  Sea-snails  {Liparis,  836 
and  837,  Wall-case  19}  of  the  English  coast. 


Fig.  8. — A  Deep-sea  Fish,  Chauliodus  sloaniL 
(From  Giinther,  "Study  of  Fishes.") 

Dolopichthys  (972)  is  a  fish  belonging  to  the  Ceratiidse,  a  deep- 
sea  family  related  to  the  Angler-fishes.  The  ''  lure/'  which  serves 
as  a  bait  to  induce  the  prey  to  come  within  reach  of  the  jaws,  and 
which  is  suspended  from  the  end  of  a  long  fin-ray  of  the  dorsal 
fin,  is  in  Dolopichthys  a  luminous  structure. 

The  fishes  represented  in  Cabinet-case  44  are  only  the  most 
striking  and  exceptional  of  the  deep-sea  fishes.  Those  less  modified 
are  shown  in  the  systematic  series  in  the  Wall-cases. 

c2 
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Following  Cabinet-case  44^  in  a  series  along  the  side  of 
the  Gallery,  are  four  Table-cases  (45-48)  with  a  skeleton  of 
the  Porbeagle  Shark,  Lamna  comidnca  (see  the  speciioea  in  the 
upper  part  of  Wall-case  1,  see  also  page  32) ;  a  Jew-fish,  Stereo- 
lepis  gigas^  a  Sea-perch  allied  to  the  large  specimen  in  Table- 
case  40  in  a  corresponding  position  on  the  other  side  of  the 
Gallery ;  a  Southern  Meagre,  Scuena  antarctica,  and  a  skeleton 
of  the  Common  Meagre,  Scuena  aquila  (family  Scisenidse,  Wall- 
case  13 ;  see  also  page  151)  ;  and  another  form  of  Meagre,  Scuena 
diacanthiis,  from  the  estuaries  of  Bengal. 


Systematic  Series  in  the  Wall-cases. 

In  Wall-case  1,  in  the  S.  W.  corner  of  the  Gallery  are  exhibited 
the  more  primitive  of  the  Sharks  and  Dog-fishes ;  the  series  of 
Sharks  and  Dog-fishes  is  continued  in  Wall-case  2  and  ends  with 
the  Monk-fish  and  Pristiophorus.  In  Wall-cases  3  and  4  are 
shown  the  Saw-fishes,  Skates  and  Rays,  and  in  the  lower  part  of 
Wall-case  4  reference  is  made  to  the  extinct  Pleuracanthodian 
Sharks.  Wall-case  5  is  devoted  to  the  Holocephali  and  Ostra- 
codermi.  The  Dipnoi  or  Lung-fishes  occupy  the  first  part  of 
Wall-case  6,  the  Stylopterygii  or  Fringe-finned  fishes,  and  the 
Sturgeons  and  Gar-pikes  fill  up  the  rest  of  the  case.  In  VTaU- 
case  7  are  the  Amioid  fishes  and  their  extinct  relatives,  also  the 
lower  Teleostean  fishes,  the  Herring^like  and  Salmon-like  fishes. 
Wall-case  8  contains  the  Carps  and  their  allies,  and^  on  the 
floor,  the  Eels ;  the  Cat-fishes  occupy  the  corner  case  (9)  and  a 
part  of  Wall-case  10,  the  rest  of  which  is  filled  by  the  Pikes, 
Sticklebacks,  Sea-horses,  Pipe-fishes,  &c. 

In  Wall-case  11  are  shown  the  Grey  Mullets,  Flying-fishes,  and 
Barracudas,  and  the  Cod-like  fishes.  In  the  corner  case  (12) 
begins  the  great  series  of  fishes  with  spiny  fin-rays  in  the  dorsal, 
anal  and  pelvic  fins  (Acanthopterygian  fishes),  a  series  which 
continues  along  the  whole  of  the  East  side  of  the  Gallery  up  to 
Wall-case  19.      The  first  fishes  of  the  series  are  the  Berycoid 
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fishes^  in  Wall-case  12^  together  with  the  Archer-fish  and  the 
Perch^  and  in  Wall-case  13  there  follow  the  Sea-perches, 
Basses  and  Meagres.  The  Snappers,  Sea-Breams,  Red  Mullets 
and  Chietodont  fishes  are  shown  in  Wall-case  14,  and  the 
Surgeon-fishes,  Parrot-fishes,  Wrasses  and  Mackerel-like  fishes 
in  W^all-case  15. 

The  small  Wall-case  16  is  devoted  to  the  Horse-Mackerels,  and 
Wall-case  17  to  the  Frost-fishes  and  Dolphin-fishes.  Wall- 
case  18  includes  the  Dorys,  the  Flat-fishes,  such  as  the  Sole,  Plaice 
and  Turbot,  and  the  Sucking-fishes  and  Gobies.  In  the  upper 
part  of  Wall-case  19  are  exhibited  life-sized  coloured  drawings  of 
the  Ribbon-fishes,  and  in  other  parts  of  the  case  are  specimens  of 
Gurnards,  Lump-suckers  and  Blennies.  The  systematic  series 
ends  with  Wall-case  20,  which  contains  the  Angler-fishes  (on  the 
floor),  the  File-fishes,  Globe-fishes  and  Sun-fishes. 


ELASMOBRANCHU  (Sharks  and  Rays). 

The  Elasmobranchii,  including  the  Sharks,  Dog-fishes,  Saw  Wall- 
fishes,  Skates  and  Rays,  are  marine  fishes  with  a  skeleton  composed  <^^^  ^* 
of  cartilage,  the  surface  of  which  is  usually  calcified,  but  does  not 
exhibit  the  characters  of  true  bone.  The  skin  possesses  tooth-like 
structures  called  placoid  spines,  which  when  closely  set  constitute 
shagreen.  The  vertebral  column  is  in  most  instances  continued 
into  the  upper  part  of  the  tail  fin,  and  the  lower  lobe  is  small  as 
compared  with  the  upper ;  such  a  tail  is  known  as  ''  heterocercal.^' 
The  fins  are  supported  by  closely-set  rods  and  plates  of  cartilage 
in  the  basal  parts,  and  by  horny  fin-rays  in  the  marginal  parts 
(see  specimen  3).  There  is  no  gill-cover,  and,  with  a  fevir  ex- 
ceptions, five  gill-slits  open  on  each  side  of  the  body.  The  heart 
has  a  chamber  known  as  the  conus  arteriosus,  which  is  provided 
with  watch-pocket  valves  that  prevent  the  return  of  blood  to  the 
ventricle  (see  dissection  2).  The  intestine  has  a  spiral  valve  (see 
dissection  1)  and  there  is  no  swim-bladder.  The  ova  or  egg-cells 
^e  large,  and  undergo  their  development  either  within  the  body  of 
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the  mother  or  within  homy  egg-shells  (see  specimens  7, 4, 5,  6  and 
fig.  9).     la  the  scheme  of  clasaificBtion  adopted  in  this  Galler; 


Fio.  9.— Egg  of  a  Dog-fish  of  the  genus  Sq/ilium. 
{From  G  iinther,  "  Study  of  Fishes.") 

{see  pp.  200-201)  the  Elasmobranchii  are  divided  into  four  orders, 
Froselacbii,  Acanthodides,  Selachii,  and  Pleuracanthodes. 


PROSELACHII  (Primeval  Sharks). 

The  Proselachii  or  Pleuropterygii  are  extinct  Sharks^  the  most 
primitive  as  well  aa  the  moat  ancient  of  the  Elaamobrancbii.  The 
only  genus  of  which  the  general  structure  is  at  all  well  known  is 
Cladoselac/ie  (fig.  10),  but  detached  teeth  resembling  those  <^ 
Cladoselache  have  long  been  known  in  the  Carboniferous  formatioDs 
under  the  name  of  Cladodua  (see  tooth  of  Cladodtia  striattu,  10). 
The  gill-slits  are  five  or  more  in  number ;  the  upper  and  lower  Ja«» 
are  approximately  equal  in  size  and  are  suspended  from  the 
cranium  by  the  hyomandibular  cartilage.  The  dorsal  and  the 
paired  fina  are  supported  by  parallel  fin-rays  of  calcified  cartila^ 
which  extend  nearly  to  the  margin  of  the  fin.  Dermal  fin-rays 
have  been  described  in  the  posterior  edge  of  the  fin,  but  the 
evidence  of  their  presence  is  unsatisfactory  (see  pectoral  fin,  8]. 
Oladose-  "^^  length  of  these  Sharks  varies  between  two  and  six  feet, 
lacbe.  The  remains  of   Cladoselache  fyleri,  found   in  the   Cleveland 

Shale   (Upper  Devonian  or  Lower  Carboniferous)   of  Ohio,  are 
sufficient  to  show  that  the  form  of  tbe  body  was  rounded  and 
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elongated  (see  fig.  10^  and  the  enlarged  drawing  9  at  the  top  of 
Wal Incase  1).  Two  dorsal  fins  are  present^  but  no  anal  fin. 
The  caadal  portion  of  the  vertebral  axis  is  strongly  upturned^  and 
distinctly  hinged  upon  the  rest  of  the  vertebral  column,  but  the 
outline  of  the  tail  is  symmetrical  about  a  horizontal  plane.     A 


Fig.  10. — An  extinct  and  archaic  Shark,  Cladoselachefyleri, 

side  and  ventral  views,  restored. 
(From  Bridge,  Camb.  Nat.  Hist.,  vii,  1904,  after  B.  Dean.) 

short  dermal  expansion  forms  a  horizontal  keel  on  each  side  of  the 
base  of  the  tail.  No  calcificatidns  are  recognisable  in  the  sheath 
of  the  notochord ;  the  skeletal  cartilages  are  calcified  in  the  form 
of  cubes,  closely  fitting  like  a  mosaic.  The  teeth  are  of  various 
forms,  each  with  a  principal  cusp  and  a  variable  number  of  lateral 
cusps.  The  eye  has  a  ring  of  small  dermal  plates;  the  remainder 
of  the  body  is  covered  with  minute  denticles. 


ACANTHODIDES  (Acanthodian  Sharks). 

The   Acanthodian   fishes  are  Palaeozoic  Sharks  of  small  size,    Climatins. 
rarely  exceeding  one  foot  in  length.     The  restoration  of  Climatius 
shown   (11)  is  about  four  times  the  natural  size  (linear).      The 
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placoids  of  the  skin  are  flattened  and  closely  fitted  together.  Hie 
calcifications  of  the  craniuoiy  jaws,  and  pectoral  girdle  present  the 
appearance  of  membrane  bones,  although  bone  cells  are  wanting. 
The  fins,  both  paired  and  median  (except  the  caadal),  bear  each  a 
stoat  spine  along  the  front  edge,  and  in  some  cases  there  occur 
between  the  pectoral  and  pelvic  fin  of  each  side  a  row  of  foar  or  fire 
spines  of  a  similar  nature  (see  11,  and  fig.  11).  The  cartilaginoo 
supports  of  the  fins  must  have  been  insignificant,  and  the  fin- 
membranes  but  feebly  supported  by  dermal  fin-rays.  The  earher 
forms,  those  of  the  Upper  Silurian  and  Lower  Devonian,  are 
included  in  the  family  Diplacanthidse  (e.  g.  Diplacanthvs  and  C£- 
matius) ;  these  have  two  dorsal  fins.  The  family  Acanthodidae  (e.  g. 
Acanthodes)  includes  the  later  forms^  those  ranging  from  the  Lower 
Devonian  to  the  Lower  Permian,  which  have  but  a  single  dorsal 
fin,  and  pelvic  fins  of  smaller  sise  than  the  pectorals.  In  Cfi- 
matitis  (11)  the  fin-spines  are  remarkably  broad,  and  are  marked 
with  coarse  longitudinal  ridges.  The  most  perfect  specimens 
known  are  about  seven  inches  in  length,  but  fragments  have  been 
found  of  specimens  which  must  have  measured  eighteen  inches  or 
more  when  complete. 


SELACHII  (Modern  Sharks  and  Rays). 

The  order  Selachii  includes  all  the  modem  Sharks  and  BajS| 
and  a  number  of  extinct  forms  as  well.  The  great  majority  of  the 
Selachii  are  marine,  but  a  few  species  live  in  fresh  water.  The 
denticles  of  the  skin  are  closely  set  to  form  shagreen,  but  in  the 
Hays  there  is  a  tendency  for  the  spines  to  become  fewer  and 
larger.  The  calcifications  on  the  surface  of  the  cartilages  do  not 
resemble  membrane  bones,  and  have  not  the  microscopic  structure 
of  true  bone.  The  basal  cartilages  of  the  pectoral  fin,  namely, 
those  in  contact  with  the  pectoral  girdle,  are  usually  three  in 
number,  less  commonly  two ;  there  is  no  long  segmented  axis  to 
the  fin.  With  a  few  exceptions  the  vertebral  centra  are  well 
calcified,  but  the  form  of  the  calcified  layers  varies  considerably 
(compare  specimens  20,  28,  65, 80, 85, 90, 113  in  Wall-cases  1-4). 
The  Selachii  range  back  to^Carboniferous  and  Permian  times.  The 
suborders  recognised  are  : — ^Notidani,  Squali,  and  Raii. 
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Noti- 
danus. 


NoTiDANi  (Notidanid  Sharks). 

The  Notidani  constitute  a  small  suborder 
of  archaic  Sharks  in  which  the  gill-openings 
are  six  or  seven  on  each  side  of  the  body. 
The  vertebral  column  is  imperfectly  segmented, 
and  the  centra  are  feebly  if  at  all  calcified ; 
there  is  but  a  single  dorsal  fin,  which  is  set 
rather  far  back,  opposite  the  anal  fin.  There 
is  no  nictitating  membrane  or  third  eyelid, 
such  as  occurs  in  some  Sharks  {e.  g.  67, 
Wall-case  2).  There  are  two  families,  the 
Chlamydoselachidse  and  the  Notidanidae. 

The  family  Chlamydoselachidae  includes  but 
a  single  genus,  CUamydoselachus,  a  long, 
slender-bodied  Shark  (specimen  12,  and 
fig.  12)  found  in  the  deep  seas  of  many 
parts  of  the  world,  and  first  obtained  off  the 
coast  of  Japan  in  1884.  The  head  is  depressed, 
and  the  mouth  is  terminal.  There  are  six  pairs 
of  gill-openings,  with  backwardly  directed  frills 
or  flaps  of  skin,  whence  the  popular  name 
''Frilled  Shark''  given  to  this  fish.  The 
skull  is  hyostylic,  i.  e.  the  jaws  are  suspended 
from  the  cranium  by  means  of  the  upper 
element  of  the  hyoid  arch  (for  illustration  of 
''hyostylic''  see  specimen  18).  The  teeth 
are  of  primitive  character  and  several  rows 
are  simultaneously  in  use ;  the  crown  consists 
of  three  slender  curved  cusps,  separated  by  a 
pair  of  small  denticles ;  the  embedded  bases 
are  brdad  and  backwardly  extended,  and 
overlap  one  another  in  the  gum. 

In  the  Notidanidse  the  skull  differs  from  that 
of  the  previous  family  in  being  "  amphistylic," 
i.  e.  the' jaws  are  connected  with  the  cranium 
or  brain-case  in  two  ways,  by  a  direct  articu- 
lation between  the  upper  jaw  and  the  optic 
region  of  the  cranium,  and  by  means  of  the 
hyomandibular  cartilage,  or  upper  piece  of  the 
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byoid  arch^  which  is  much  more  slender  than  is  usual  in  Sharks  (see 
skull  of  Notidanus,  13,  and  compare  with  the  hyostylic  skull  of 
Scyllium,  18).     The  mouth  is  inferior;  the  gill-clefts  are  six  in 

number  on  each  side  in  Hexanchus 
and  seven  in  Heptanchus;  there  are 
no  flaps  or  frills  over  the  gill-clefts. 
The  teeth  have  a  characteristic  form 
(see  15,   and   fig.   13),  and   in    the 

Fro.  13.-T^^{  l^idanus      ^°'"  J"^.  °°^y  ^'"^  ™^  "^  ^^^^  ^=»  '"^ 
ffiffas.  use  at  a  time.    The  principal  teeth  in 

their  most  perfect  development  pos- 
sess a  number  of  backwardly-sloping  compressed  cusps  arising 
from  a  long  base ;  the  anterior  edge  of  the  first  cusp  is  finely 
serrated.  The  teeth  at  the  front  of  the  upper  jaw  are  smaller, 
and  have  each  a  single  awl-shaped  cusp  with  one  or  more  small 
lateral  cusps.  The  teeth  of  NotidantAs  are  found  in  rocks  as  old  as 
the  Jurassic;  examples  are  shown  (16 a  and  b)  of  fossil  teeth  of 
Tertiary  age.  The  Notidanid  Sharks  attain  to  a  length  of  fifteen 
feet,  and  are  distributed  over  the  tropical  and  sub-tropical  seas. 
In  Wall-case  1  is  shown  a  small  specimen  of  the  Perlon  or  Seven- 
gilled  Shark,  Notidanus  {Heptanchus)  indicus,  14,  and  suspended 
from  the  rail  in  front  of  the  case  is  a  Grey  Shark,  or  Six-gilled 
Shark,  Notidanus  {Hexanchus)  griseus,  1141,  caught  off  the 
Orkney  Isles. 


Squali  (Sharks  and  Dog-fishes). 

In  the  suborder  Squali  are  included  all  the  Sharks  and  Dog- 
fishes except  the  few  embraced  in  the  former  suborder,  the 
Notidani.  There  are  two  dorsal  fins  instead  of  one  and  the  gill- 
clefts  are  five  in  number  on  each  side.  These  fishes  difi'er  from 
those  of  the  following  suborder,  the  Raii  (Wall-case  3),  in  the 
gill-clefts  being  laterally  placed,  and  in  the  body  being  of  the 
usual  Shark  type,  without  any  great  enlargement  of  the  pectoral 
fins  or  flattening  of  the  body.  The  Rhinidse  show  a  tendency  to 
modification  in  these  directions,  although  they  do  not  necessarily 
lead  on  to  the  fiays.  It  is  convenient  to  divide  the  suborder  into 
two  groups,  which  may  be  designated  Group  A  and  Group  B. 
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Group  A  In  tbe  Ashes  of  Group  A  an  anal  fia  ia  present  between  tht 
"  ■*!"  ■  cloaca  and  the  tail  fin,  and  there  is  a  tendency  for  the  spiracle  lo 
become  reduced  in  size.  The  vertebral  centra  are  astero-spondjlic, 
i.  e,  if  viewed  in  transverse  section  they  are  seen  to  be  strengthened 
by  calcified  ridges  or  radiating  laminae  which  predominate  over  the 
concentrically  disposed  laminae  (compare  the  asterospondTlie 
vertebne  of  Ceslracioa  (20)  and  Sa/ilium  (28)  with  the  low- 
apondylic   vertebne   of .  Rhina   (90,    Wall-case   2).        Group  A 


Fig,  14. — Upper  jaw  of  Port  Jackson  Shark,  Cettrncion  phiiippi 
(From  Giiather,  "  Study  of  Fmhes.") 

includes   the  families  Cestraciontidee,  Cochliodontidsej   Scyllii<l^ 
LamnidEC,  Rhinodontids,  and  Carchariidie. 
Fort  In  the  family  Cestraciontide,  the  best-known  example  of  which 

'^t  ^^  ^'*^  ^°^^  Jackson  Shark  (24),  each  of  the  two  dorsal  fin>  i> 
armed  with  a  stout  spine  (see  spine,  24a),  and  the  first  dors«l  fin 
is  opposite  the  space  between  the  pectoral  and  pelvic  fins,  tlu 
naaal  and  buccal  cavities  are  confiuent ;  there  is  do  nictitaciof 
membrane ;  the  teeth,  except  those  at  the  front  of  the  mouth,  >R 
blunt,  and  adapted  for  Grushing  the  shells  of  molluscs  uxl 
crustaceans  (see  jaws,  19,  and  fig.  14).     Sharks  of  this  familj 
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existed    in   Carboniferous   times   and   were   more   numerous    in 
Palaeozoic  and  Mesozoic  periods  than  at  the  present  day. 

Id  Cestradon  the  mouth  is  rather  narrow  and  nearly  terminal. 
The  spiracle  is  small  and  situated  below  the  posterior  part  of  the 
eye ;  the  gill  openings  are  rather  small.  The  dorsal  fin-spines 
are  smooth  and  with  no  posterior  serrations  such  as  occur  in 
Hybodvs  (see  spine^  21^  and  fig.  15).     The  jaws  are  suspended  by 

the  hyomandibular  cartilage^  but  the  upper  jaw 
also  enters  into  extensive  articulation  with  the 
ethmoid  region  of  the  cranium  (see  skull  of 
Cestradon  galeatus^  17 ;  the  more  usual  type 
of  hyostylic  skull  found  in  Sharks  is  illustrated 
by  a  skull  of  Scyllium,  18).  The  vertebral 
centra  of  Cestradon  are  asterospondylic  (see 
20)^  but  the  radiating  arrangement  of  the 
secondary  laminae  of  calcareous  matter  does 
not  occur  in  the  more  ancient  genera  of  the 
family,  6.  g.  Hybodus  and  Palaospinaw,  The 
egg-shell  of  Cestradon  has  a  curious  spiral 
flange  projecting  from  its  surface  (see  6). 

The  species  of  Cestradon  occur  in  the  seas 

of    Australia^   Japan,   California,   &c.       The 

specimen  24  shown  in  Wall-case  1  is  a  small 

example  of  the  Fort  Jackson  Shark ;  a  larger 

specimen   (four  feet   long)    is   shown   in  the 

Table-case   23,   in    the    centre    line   of    the 

Gallery ;  a  full-sized  individual  is  about  five 

feet  long.      For  comparison  with  the  teeth 

of  Cestradon  (19)  are  shown  the  teeth  of  the 

extinct  Acrodus  (22)  and  Asteracantkus  (23). 

The  Sharks  of  the  family  Cochliodontidse 

flourished  in  Carboniferous  times,  and  their 

remains  are  practically  confined  to  the  rocks  of 

that  age.     The  dentition  differs  from  that  of 

the   Cestraciontidse    in  one  or   more  of    the 

transverse  series  of  teeth  being   fused  into  a  continuous  curved 

plate.     Whereas  in  Cestradon  the  reserve  members  of  the  series 

of  crushing  teeth  arise  as  separate  teeth  on  the  lingual  or  inner 


Fig.  15. — Dorsal  fin- 
spine  of  Hybodus. 
(From  Giinther, 
"Study  of  Fishes.") 
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side  of  those  in  use^  in  Cochliodus  the  teeth  are  coalesced  into  t 
continuous  plate^  which  receives  additions  to  its  lingual  border 
and  slowly  moves  outward  and  forward  in  a  spiral  manner  over 
the  surface  of  the  jaw.  Two  views  are  given  of  the  dental  scroll 
of  CocfUiodus,  25  and  26  (see  also  fig.  16). 

In  the  family  Scylliidae  the  dorsal  fins  have  no  spines ;    the 
first  is  situated  above  or  behind  the  pelvic  fins.     The  spiracle  is 
distinct;  there  is  no  nictitating  membrane.     The  teeth  are  aniill 
and  several  series  are  in  use  at  the  same 
time.     The  nasal  and  buccal  cavities  are 
more  or  less  confluent ;  the  fourth  and  fifth 
gill-slits  are  close  together  in  the  genera 
Chiloscyllium^    Crossorhinus,    Ginglymos- 
toma,  and  Steffostoma,  but  not  in  Scyllium, 

Dog-       The  common  Dog-fish  of  the  South  coast 

««''««•      of  England  is  Scy/fiam  ca«tc«ii,  30.     The    ^''^^^^t   '"^MMu 
term  "  Dog-fish  "  is  applied  loosely  to  any       contorts, 
small  Shark-like  fish,  the  diflFerence  between       (From  Gunther,  **  Study 
a  Dog-fish  and  a  Shark  being  one  of  size  of  Fishes.") 

only*.     The    Dog-fishes    found    around 

the  British  coast  include  the  one  just  mentioned^  Scy Ilium 
canicula,  80^  the  Smaller  Spotted  Dog-fish ;  the  Larger  Spotted 
Dog-fish  or  Nurse  Hound^  Scyllium  catulus,  27 ;  and  the  following 
three  which  do  not  belong  to  the  family  at  present  under  considera- 
tion, the  Piked  Dog-fish,  Acantkias  vulgaris  (75,  in  Wall-case  2),  a 
Dog-fish  which  on  the  East  coast  is  more  common  than  the  Spotted 
Dog-fish  :  the  Smooth  Hound,  Musteius  vulgaris  (68,  Wall -case  2), 
and  the  Tope,  Galeus  canis  (64,  Wall-case  2).  The  commonest  of 
these  are  the  Smaller  Spotted  Dog-fish  and  the  Piked  Dog-fish, 
which  in  some  parts  of  the  coast  are  sufficiently  plentiful  to  prove 
troublesome  to  fishermen  by  taking  the  bait  intended  for  more 
valuable  fish. 

Spotted        The  Spotted  Dog-fishes  are   ground   feeders  and  live   mostly 

Dog-fish,    on  crustaceans  and  molluscs,  and  they  keep  fairly  close  to  the  land. 

On  some  parts  of  the  coast  these  Dog-fishes  are  eaten,  but  the  flesh 

is  not  in  great  favour.     The  smaller  Dog-fish  is  distinguished  from 

*'  This  does  not  apply  to  extinct  forms.     Acanthodian  fishes,  for  inatyn^*^ 
rarely  exceed  a  foot  in  length,  but  it  is  customary  to  speak  of  them  as 

"  Sharks." 
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the  larger^  not  only  by  its  smaller  size^  but  by  its  anal  fin  being 
situated  farther  forward  as  compared  with  the  second  dorsal  fin, 
and  the  right  and  left  nasal  flaps  are  nearly  continuous  in  front  of 
the  mouth,  whereas  in  Scyllium  catulus  they  are  some  distance 
apart.  These  Dog-fishes  lay  pillow-shaped  eggs  with  a  flexible 
yellow-brown  or  black  egg-shell,  the  four  comers  of  which  are 
produced  into  tendril-like  threads  which  serve  to  anchor  the  egg  to 
sea-weed  and  rocks  (see  specimen  4  in  the  introductory  series 
below  the  label  ^^  Elasmobranchii '').  Two  eggs  are  laid  at  a 
time,  and  five  or  six  months  elapse  before  the  embryo  fish  hatches 
out. 

The  Black-mouthed  Dog-fish,  Pristiurus  melanostomtis,  31,  is  a 
small  Dog-fish  common  in  the  Mediterranean  and  occasionally 
caught  in  British  seas ;  it  has  a  series  of  small  flat  spines  on  each 
side  of  the  upper  edge  of  the  tail  fin.  The  genus  Ginglymostoma 
includes  Sharks  some  of  which  grow  to  twelve  feet  in  length,  with 
small  eyes  and  minute  spiracles ;  they  are  of  pelagic  habit  and 
occur  in  the  warmer  parts  of  the  Atlantic  and  Indian  Oceans. 
The  specimen  of  GinglymoBtoma  brevicaudaium  shown  (33)  is 
small,  the  jaws  of  the  same  species  (34)  give  an  idea  of  the  size  to 
which  the  fish  grows.  A  specimen  of  Ginglymostoma  cirrhatum 
(36)  is  shown  on  the  floor  of  the  case,  and  another  specimen  hangs 
from  the  rail  opposite  Wall-case  2. 

In  Chiloscyllium  (e.  g.  Chiloscyllium  indicum,  35)  the  anal  fin 

is  far  behind  the  second  dorsal,  and  is  almost  continuous  with  the 

caudal  fin  ;  the  genus  includes  several  species  of  small  Dog-fishes 

occurring  in  the  Indian  Ocean  and  adjacent  seas.      Stegostoma 

resembles  Chiloscyllium  in  the  backward  situation  of  the  anal  fin, 

but  the  spiracle  is  behind  the  eye  instead  of  below  it ;  the  eye  is 

very  small,  the  snout  very  blunt,  and  the  upper  lip  thick.     The 

Zebra   Shark,    Stegostoma   tigrinum,  is   one   of  the   commonest     Zebra 

Sharks  of  the  Indian  Ocean.     In  the  young  (e.  g.  38)  the  tail  fin     Shark. 

is  proportionately  much  larger  than  in  the  adult   (37),  and  the 

colour-markings  are  more  pronounced.     This  last  feature  is  not 

uncommon  in  Elasmobranch  fishes,  the  young  of  many  Dog-fishes, 

Sharks,  and  Rays  being  brightly  banded  or  spotted,  whereas  the 

adults  are  of  a  uniform  and  dull  coloration.     Crossorhinus  (39) 

has  a  broad,  flat  head  with  blunt  snout  and  lateral  projections  of 

skin ;  the  mouth  is  wide  and  nearly  terminal ;  the  eye  is  small  and 
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the  spiracle  is  a  wide  elit  behind  the  eye.  These  fiihet  in 
ground  Sharks  occurring  off  the  coasts  of  Japan,  Anstralia,  kt, 
and  attaining  a  length  of  ten  feet. 

In  the  Lamnid  Sharks  (family  Lamnidx)  the  dorsal  fins  in 
without  spines,  and  the  first  is  situated  opposite  to  the  spw 
between  the  pectoral  and  pelvic  fins.  There  is  do  nictitating 
membrane ;  the  gill  openings  are  generally  large ;  the  spiracle  is 
minute  or  absent.  The  teeth  are  large  and  cuspidate  and  tk 
bases  are  compressed  antero- posteriorly,  and  thus  differ  from  ^ 


Fig.  17. — Porbeagle  SImrfc,  Lamna  eomubica. 

stout  depressed  bases  of  the  teeth  in  the  more  ancient  Sharks,  such 
as  those  already  considered.     The  teeth  are  solid  when  complelelv 
formed.     The   Lamnid   Sharks  attain  to  a   large  size  and  in 
pelagic  in  habit. 
For-  The  Porbeagle  Shark,  Lamna  comubica  (fig.  17)  grows  to  ten 

beagle,  fggj  in  length  and  is  occasionally  caught  off  the  British  coasts; 
the  specimen  which  hangs  from  the  top  of  Wall-case  1  (spedrntn 
40)  was  caught  at  Skye.  The  Mackerel  Shark,  Lamna  spaUanztam, 
differs  but  little  from  the  Porbeagle ;  the  jaws  of  this  Shark  m 
exhibited  (41),  and  a  cast  of  a  specimen  caught  on  the  Atlantic 
coast  of  North  America  is  shown  on  Table  25  in  the  middle  of  the 
other  end  of  the  Gallery.  The  teeth  are  large  and  lanceolate  iniJ 
serve  merely  for  seieing  the  fishes  upon  which  these  Sharks  prej- 
Greftt  In    Carckarodon    the    teeth    are    large,    ereet,    triangular  awl 

Shark,  serrated  along  the  edge  (see  jaws  44).  The  most  formidable  ef 
modern  Sharks  belong  to  the  genus  Carckarodon.  A  Great  Blue 
Shark  or  Man-eater  Shark,  Carckarodon  rondelelii,  ia  shown  iki 
Table  25  at  the  other  end  of  the  Gallery,  also  the  jaws  of  i 
much  larger  specimen,  similar  to  the  jaws  in  Wall-Case  ].  The 
Great  Slue  Shark  is  known  to  grow  to  forty  feet  in  length; 
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some  of  the  extinct  species  of  Carcharodon  must  have  been  vastly 
lai'ger,  judging  by  the  great  size  of  the  teeth  (e.  g.  43)  that  are 
found  in  Eocene^  Miocene^  and  Pliocene  strata. 

The  Thresher  or  Fox  Shark,  Alopecias  vulpes  ( 1 139,  hanging  from  Thresher. 


Fio.  18. — Thresher  Shark,  Alopecias  vulpes, 

the  rail  opposite  Wall-Case  3,  and  fig.  18),  has  an  extremely  long 
tail  fin,  and  has  not  the  paired  longitudinal  keel  at  the  side  of  the 
tail  that  is  present  in  the  Sharks  of  the  two  preceding  genera. 
The  Thresher  is  common  on  the  British  coasts ;  it  feeds  on 
Herrings,  Pilchards,  and  Sprats,  and  attains  to  a  length  of  fifteen 
feet,  one  half  of  which  is  taken  up  by  the  tail. 

In  the  genus  Odontaspis  (46,  and  specimen  1123,  hanging  from 

the  rail  opposite  Wall-case  20)  the  second  dorsal  fin  and  the  anal 

fin  are  not  so  reduced  in  size  as  they  are  in  the  genera  Lamna, 

Carcharodon  and   Alopecias^  and  there  is  no  tip  on 

A  the  upper  surface  of  the  root  of  the  tail.  The  teeth  are 
long  and  lanceolate,  with  one  or  two  small  cusps  at  the 
base  of  the  main  cusp  (see  jaws  47,  and  fig.  19). 
The  Elfin  Shark,  Mitsukurina  owstoni,  is  closely 
allied  to  Odontaspis,  but  differs  in  the  shape  of  the 
snout,  which  projects  beyond  the  jaws  to  a  considerable 
extent  (see  1124,  hanging  from  the  rail  opposite  Wall- 
case  19).  It  is  even  more  closely  allied  to  the  extinct 
Scapanorhynchus  of  the  Upper  Cretaceous  strata  of 
Syria.  The  Elfin  Shark  is  a  deep-sea  Shark  first 
caught  in  the  year  1898  in  the  seas  of  Japan.  The 
tail  is  longer  than  that  of  Odontaspis  and  is  nearly  in  a  line 
with  the  body.     The  Shark  grows  to  about  twelve  feet  in  length. 

The  Basking  Shark,  Selache  maxima  or  Cetorhinus  maximus 
(see  fig.  2,  p.  8),  is  a  great  Shark  growing  to  33  feet  or  more, 
and  widely  distributed  in  northern  seas.     In  Wall-case  1  the  Shark 
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is  represented  by  a  sketch  of  a  28  foot  specimen  caught  off  the  Isle 
of  Wight  in  1875^  a  photograph  of  a  young  specimen  11  feet  long 
caught  off  Brighton  in  1903,  showing  the  disproportionately  large 
snout  characteristic  of  young  specimens^  and  a  piece  of  skin 
prepared  to  show  the  manner  in  which  the  small,  pointed  denticles 
are  arranged  in  patches  or  groups.  Hanging  from  the  roof  is  a 
specimen  of  the  Basking  Shark,  2S  feet  long,  caught  off  Bergen  in 
1904,  and  below  it  on  the  floor  is  a  cast  of  the  skeleton  of  a  speci- 
men of  the  same  size  and  from  the  same  locality.  Within  the 
same  enclosure  are  the  head  and  pelvic  fins  of  the  Isle  of  Wight 
specimen  mentioned  above.  For  further  information  concerning 
these  specimens  see  page  9. 

Whale  The  family  Rhinodontidse  is  a  small  one,  including  only  the 
Whale  Shark,  Rhinodan  typicus,  of  which  a  small  specimen  is 
shown  suspended  from  the  roof  at  the  other  end  of  the  Gallery  (see 
page  10  in  the  chapter  on  '^  Central  Exhibits  ^') .  A  sketch  of  the 
Shark  (52)  is  shown  in  Wall-case  1,  also  a  piece  of  the  dental 
ribbon  (53).  The  Whale  Shark  is  the  largest  Shark  living  at  the 
present  day,  and  attains  a  length  of  50  or  60  feet.  It  is  widely 
distributed  and  occurs  mainly  in  the  Indian  and  Pacific  Oceans. 
The  snout  is  flattened,  the  mouth  nearly  terminal^  the  gill-slits  of 
moderate  size,  the  first  dorsal  tin  set  above  the  pelvic  fins^  and  the 
eyes  and  the  teeth  very  small.  The  last  gill-slit  is  above  the  base  of 
the  pectoral  fin,  whereas  in  the  preceding  family^  the  Lamnids, 
it  is  in  advance  of  the  fin. 

W*all-  The  Sharks  of  the  family  Carchariidse  have  no  spines  in  the 
dorsal  fins,  and  the  first  dorsal  fin  is  situated  opposite  to  the  space 
between  the  pectoral  and  pelvic  fins.  The  mouth  is  crescent- 
shaped  and  inferior,  and  the  eye  is  provided  with  a  nictitating 
membrane  or  third  eyelid  which  can  be  drawn  over  the  exposed 
part  of  the  eyeball  (see  Q7) .  The  teeth  are  tCsually  large  and 
cuspidate,  and  are  hollow  when  completely  formed  [cf.  Lamnids). 
No  remains  of  undoubted  Carchariid  Sharks  occur  in  strata  bdov 
the  Eocene.  In  Carcharias  itself  the  spiracle  is  absent ;  there  is 
a  pit  at  the  root  of  the  caudal  fin,  which  has  a  distinct  lower  lobe; 
the  teeth  have  a  single  sharp  cusp,  mostly  compressed  and 
triangular,  uid  the  upper  teeth  usually  differ  much  from  the 
lower.      Most   of  the   Sharks   of  this  genus   occur  in  tropical 


case  2. 


SHARKS. 


85 


seas ;  the  average  size  is  twelve  or  fifteen  feet^  but  some  species 
attain  to  a  length  of  twenty-five  feet. 

The  common  Blue  Sharks  so  dangerous  to  persons  bathing  in 
the  tropics^  is  Carcharias  glaucus.  The  genus  is  represented  in 
the  exhibited  series  by  the  White  Sharks  Carcharias  lamia,  57 ; 
the  Black-finned  Shark,  Carcharias  melanopterus,  58 ;  Carcharias 
menisorrah,  60 ;  the  jaws  of  Carcharias  acutidens,  61,  and 
Carcharias  dussumieri,  59;  and  a  specimen  of  Carcharias 
hendodon,  1125,  suspended  from  the  rail  opposite  Wall-case  18. 
In  some  parts  of  India  and*China  Shark's  fins  are  used  for  making 
soup,  the  fins  being  mostly  those  of  Carchariid  Sharks.  They  are 
sold  in  the  form  in  which  they  are  exhibited  (specimen  70).  The 
trade  in  Shark's  fins  is  less  now  than  formerly;  in  the  year  1845 
over  four  hundred  tons  of^^them  were  exported  from  Bombay  to 
China. 

In  the  genus  Galeocerdo  the  spiracle  is  minute  ;  there  are 
pits  at  the  root  of  the  caudal  fin,  one  above  and  one  below. 
In  the  terminal  lobe  of  the  caudal  fin  there  is  a  notch,  situated 


Fig.  20. — Galeocerdo  arcttcua,  a  Shark  of  wide  distribution. 
Also  a  siDgle  tooth  of  the  same  Shark. 

at  the  point  where  the  vertebral  column  ends,  which  is  not 
present  in  the  other  genera  of  the  family.  The  teeth  are  subequal 
in  the  upper  and  lower  jaws  ;  they  are  oblique,  serrated  on  both 
margins,  and  have  a  deep  notch  on  the  outer  or  posterior  margin 
(see  teeth  63  and  fig.  20).  A  small  specimen  of  the  Tiger  Shark, 
-Galeocerdo  tiffrinus,  62,  is  shown ;  hanging  from  the  rail  opposite 
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Wall-case  17  is  a  fairly  large  specimen  of  Galeocerdo  rayneri  (1 127) 
from  the  Indian  Ocean^  also  the  jaws  of  another  specimen  (1126). 
Tope.  The  Tope,  Galeus  caniSy  64^  is  a  fish  not  uncommon  on  the 

British  coasts^  and  widely  distributed  in  tropical  and  temperate 
seas.  It  is  a  bottom-feeder^  with  a  fairly  long  snout ;  the  spiracle 
is  minute,  and  there  is  no  pit  at  the  root  of  the  tail.  The  jaws  of 
the  Tope  are  exhibited  (66)  and  the  calcified  parts  of  the  vertebral 
centra  showing  the  cruciform  pattern  of  the  secondary  calcification 
(65).  The  Smooth  Hound,  Mustelus  wilgaris,  68,  differs  from 
the  Tope  in  having  closely  set,  flattened  teeth,  arranged  like  a 
pavement  (see  jaws  69) .  It  is  a  fish  commonly  found  iu  British 
seas  ;  the  species.  Mtistelus  lavis  is  occasionally  met  with  also,  but 
it  has  a  more  southern  distribution  than  Mustelus  vulgaris. 

Hammer-  The  Hammer-head  Shark,  Zygcma  malleus^  is  a  strange-looking 
Slu^  Shark  in  which  the  anterior  part  of  the  head  is  broad,  flattened, 
and  laterally  elongated  ;  the  eyes  are  situated  at  the  extremities  of 
the  lobes,  and  the  nostrils  occur  just  beneath  the  front  edge  ;  the 
spiracle  is  absent ;  the  teeth  are  similar  in  the  upper  and  lower 
jaws,  they  are  oblique  and  have  a  posterior  notch  and  margins 
smooth  or  serrated.  The  Hammer-head  Sharks  are  found  in  most 
temperate  and  tropical  seas.  The  specimen  71  on  the  floor  of 
Wall-case  2  is  a  small  one  ;  a  larger  example  (1129)  hangs  from 
the  rail  opposite  Wall-case  16  ;  the  jaws  of  a  Hammer-head  (1 128) 
are  shown  near  the  latter  specimen. 

Group  B  In  ^1^6  fishes  of  Group  B  of  the  suborder  Squali  the  spiracles 
of  ^.  are  large,  and  the  anal  fin  wanting.  The  line  of  the  closed  mouth 
IS  nearly  straight,  and  not  crescentic  as  is  so  commonly  the  case 
in  the  fishes  of  Group  A.  The  calcification  of  the  vertebral  centra 
either  takes  the  form  of  primitive  hollow  double-cones  immediately 
surrounding  the  remnants  of  the  notochord,  or  there  are  concentric 
secondary  laminae  in  addition.  This  group  includes  the  families 
Spinacidae,  Petalodontidae,  Pristodontidse^  Rhinidae  and  Pristio- 
phoridae. 
Spinh-  The  family  Spinacidae  includes  fishes,  some  of  which,  like 
Spinax,  79,  and  Acanthias,  75,  are  slender  and  shapely,  while 
others,  such  as  Centrina,  83,  and  Echinorhinus,  86,  are  bulky  and 
clumsy  in  appearance.  The  dorsal  fins  are  provided  with  spines  in 
some  genera  (e.  g.  Centrina,  Acanthias),  but  not  in  others  (e.  g. 
Scymnus,  Echinorhinus) .     The  body  is  rounded  or  triangular  in 
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section  ;  the  mouth  is  gently  arched  and  the  snout  obtuse.  The 
pectoral  fins  are  not  notched  at  their  bases^  and  are  not  produced 
forward.  There  is  no  nictitating  membrane ;  the  gill-slits  are 
small  and  lateral  in  position.  Remains  of  Sharks  of  the  family 
Spinacidae  are  not  found  in  strata  below  the  Upper  Cretaceous. 

Valentin's  Sea-hound^  Scymnus  lickia,  73,  is  a  fish  common  in 
the  Mediterranean  and  on  the  coast  of  Portugal,  and  occasionally 
met  with  in  the  English  Channel.  The  dorsal  fins  have  no  spines 
and  the  first  is  set  well  in  advance  of  the  pelvic  fins.  The  upper 
teeth  are  small  and  pointed ;  the  lower  teeth  are  much  larger  than 
the  upper  teeth  (see  jaws  74),  they  are  broad  and  compressed, 
triangular  and  erect,  but  slightly  sloping  in  the  young. 

The  Piked  Dog-fish  or  Spiny  Dog-fish,  Acanthias  vulgaris,  75,  Piked 
has  a  spine  in  the  anterior  edge  of  each  of  the  dorsal  fins  (see  spines  ^^ 
76).  The  teeth  are  similar  in  the  upper  and  lower  jaws  ;  they  are 
rather  small,  triangular,  and  compressed,  with  the  apex  much 
turned  aside,  so  that  the  inner  margin  of  the  tooth  forms  a 
cutting  edge  (see  jaws  78).  Although  the  tail  fin  is  not 
symmetrical  above  and  below  the  middle  line  the  vertebral  column 
is  not  uptilted  (see  tail  77) .  The  Piked  Dog-fish  has  a  remarkable 
distribution,  being  found  in  the  temperate  seas  of  the  northern  and 
southern  hemispheres,  but  npt  in  the  intermediate  tropical  region. 
It  is  one  of  the  commonest  Dog-fishes  around  the  British  coast,  and 
causes  much  trouble  to  fishermen  by  cutting  their  lines  and  carry- 
ing away  the  hooks. 

The  Black  Dog-fish,  Spinax  niffer,  79,  is  a  small  Dog-fish  found 
in  most  European  seas,  and  common  off  Portugal  and  in  the 
Mediterranean.  This  fish  is  apparently  not  black  when  alive  ; 
freshly  taken  specimens  are  very  pale  in  colour  (see  sketch  98,  in 
Cabinet-case  44,  Deep-sea  Fishes).  The  centra  (see  80  in  Wall- 
case  2)  possess  no  secondary  calcifications,  but  only  the  primitive 
double-cone  calcification  immediately  surrounding  the  constricted 
notochord.  This  type  of  vertebra  is  termed  '  cyclospondylic,*  and 
is  characteristic,  among  modern  fishes,  of  the  Spinacidae,  although 
it  occurs  in  the  more  primitive  extinct  members  of  other  families, 
€.  ff.  in  the  Liassic  genus  Pakeospinax,  supposed  to  belong  to  the 
family  Cestraciontidse. 

The  genus  Centrophorus  includes  deep-sea  Sharks  growing  to 
about  five  feet  in  length.     Most  of  them  are  caught  off  the  coasts 
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of  Portugal  and  Madeira.  Each  dorsal  fin  is  provided  witb  a 
spine^  whicb^  however,  is  sometimes  so  small  as  to  be  hidden  below 
the  skin.  The  mouth  is  wide  ;  the  lower  teeth  have  the  points 
inclined  outward  ;  the  upper  teeth  are  erect  and  triangular,  or 
narrow  and  lanceolate,  with  a  single  cusp  (see  jaws  82).  In 
Centrina  (83)  the  trunk  is  rather  elevated,  triangular  in  section, 
witb  a  thick  fold  of  the  skin  extending  along  each  side  of  the 
ventral  surface.  Each  dorsal  fin  is  provided  with  a  strong  spine, 
which  is  largely  concealed  in  the  substance  of  the  fin.  The  teeth 
of  the  lower  jaw  are  erect,  triangular,  and  finely  serrated  ;  those  of 
the  upper  jaw  are  slender  and  conical,  and  form  a  group  at  the 
front  of  the  jaw  (see  jaws  84) . 
Spinoufl  The  Spinous  Shark,  Echinorhinus  spinosuSj  86,  has  a  short 
bulky  body  and  a  short  tail.  The  dorsal  fins  are  small  and  have 
no  spines  ;  the  first  dorsal  is  opposite  to  the  pelvic  fins.  The 
teeth  are  equal  in  the  upper  and  lower  jaws  ;  they  are  very  oblique, 
the  point  being  turned  outward,  and  having  one,  two  or  three 
horizontally  directed  denticulations  on  each  side.  Embedded  in 
the  skin  are  scattered,  flat,  circular  tubercles,  each  with  a  small 
central  spine.  The  nostrils  are  midway  between  the  moath  and 
the  end  of  the  snout ;  the  spiracle  is  small.  The  Shark  lives 
mostly  in  deep  water ;  it  occurs  in  the  Mediterranean  and  the 
Eastern  Atlantic. 
Green-  Jq  the  Greenland  Shark,  L(Bmargus  horeaUs  (sketcb  87  and 

Shark,  specimen  1138  hanging  from  the  rail  in  front  of  Wall-case  4)  all 
the  fins  are  small  ;  the  dorsal  fins  are  without  spines,  and  the  first 
is  set  at  a  considerable  distance  in  advance  of  the  pelvic  fins.  The 
nostrils  are  near  the  extremity  of  the  snout ;  the  jaws  are  feeble ; 
the  shagreen  is  uniform.  The  upper  teeth  are  small,  narrow,  and 
conical ;  the  lower  teeth  are  numerous,  each  with  the  point  so 
much  turned  aside  that  the  inner  margin  forms  a  cutting  edge. 
The  Greenland  Shark  is  an  inhabitant  of  the  Arctic  regions  and 
grows  to  a  length  of  fifteen  feet.  Although  harmless  to  man  it 
attacks  Whales  and  bites  pieces  out  of  their  sides. 
Aiiirel-  The  Angel-fish  or  Monk-fish,  Rhina  squatina,  88,  is  the  sole 
living  species  of  the  family  Rhinidae  ;  the  genus  is  represeuted 
in  the  Lithographic  Stone  (Upper  Jurassic)  of  Bavaria,  where 
complete  skeletons  occur.  The  mouth  is  anterior  and  the  gill- 
openings  wide  and  lateral  in  position.     The  depression  of  the  body 
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and  the  large  size  of  the  pectoral  fins^  and  the  forward  production 
of  their  bases  towards  (but  not  reaching)  the  head,  suggest  an 
approach  to  the  members  of  the  next  suborder,  the  Raii,  although 
the  indication  is  probably  fallacious.  The  dorsal  fins  are  without 
spines,  and  are  set  upon  the  tail  part  of  the  body.  Small 
tubercles  occur  embedded  in  the  skin ;  the  teeth  are  conical  and 
pointed  (see  jaws  91)  ;  the  vertebraB  (see  vertebrae  90)  are  tecto- 
spondylic,  this  term  signifying  that  of  the  secondary  calciKed 
laminse  on  the  outside  of  the  primary  double-cone  calcification 
immediately  around  the  constricted  notochord,  the  concentric 
laminae  preponderate  over  the  radiating  laminae.  In  the  Angel- 
fish  the  concentric  laminae  are  very  numerous  and  closely  set ;  in 
the  extinct  species  they  are  less  numerous.  This  type  of  vertebra 
occurs  also  in  the  Saw-fishes  and  Rays,  though  in  a  less  pronounced 
form  (see  vertebra  of  Raia,  113,  Wall-case  3).  The  Angel-fish 
grows  to  a  length  of  five  feet^  and  is  wide-spread  throughout  the 
tropical  and  temperate  seas. 

The  Petalodontidse  (represented  by  teeth  of  Petalodus,  92,  and 
Polyrhizodusj  93)  are  extinct  fishes,  allied  to  the  Angel-fish,  which 
fiourished  in  Carboniferous  and  Permian  times.  The  body  was 
moderately  depressed,  the  pectoral  fins  large  and  continued 
forward  towards  the  head.  The  teeth  were  compressed  antero- 
posteriorly,  and  formed  a  close  pavement  over  the  surface  of  the 
jaw. 

In  Pristiophorus,  94,  the  sole  genus  of  the  family  Pristiophoridae,  Pristio- 
the  elongation  of  the  snout  to  form  a  rostrum,  and  the  presence  of 
teeth  along  its  edges,  suggest  an  affinity  with  the  Pristidae  or  Saw- 
fishes, the  first  family  of  the  next  suborder,  but  the  body  is 
sci^rcely  depressed,  the  gill- slits  are  lateral  in  position,  the  pectoral 
fins  are  of  moderate  size,  and  their  bases  show  no  tendency  to 
spread  towards  the  head.  On  the  other  hand,  the  enlargement  of 
the  prepalatine  cartilages  of  the  skull  which  is  observed  in  the 
Pristiophoridae  is  a  feature  which  in  the  Kays  is  definitely 
associated  with  the  extension  of  the  front  of  the  pectoral  fin  around 
the  edge  of  the  head.  A  pair  of  long  barbels  occur  on  the  under- 
side of  the  'saw.'  The  teeth  of  the  mouth  are  small,  with  a 
conical  cusp  on  a  broad  base.  These  fishes  occur  in  the  seas  of 
Japan  and  Australia,  and  attain  to  no  great  size. 
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Raii  (Saw-fishes  and  Bays). 

AVall-  i^e  suborder  Raii  or  Batoidei  includes  the  Saw-fishes^  Skates, 

and  Rays.  The  form  of  the  body  is  adapted  for  living  on  the  sea- 
bottom  ;  the  pectoral  fins  are  enlarged,  and  their  front  edges 
encroach  round  the  sides  of  the  head  ;  the  tail  and  median  fins  are 
reduced^  although  these  characters  are  less  pronounced  in  the  first 
two  families — the  Pristidse  and  Rhinobatidae — than  in  those  that 
follow.  In  the  more  highly  specialised  forms  the  trunk,  surrounded 
by  the  immensely  developed  pectoral  fins,  forms  a  broad,  flat  disc, 
of  which  the  tail  appears  as  a  slender  appendage  (see  Sting  Rays, 
Wall-case  4).  The  cartilaginous  rays  of  the  fins  are  greatly 
developed  and  the  dermal  fin-rays  reduced  or  absent.  The  eyes 
and  spiracles  are  on  the  upper  surface  of  the  body,  and  the  fi?e 
pairs  of  gill  openings  on  the  under  surface  (see  Raia,  112).  The 
upper  surface  is  pigmented,  the  lower  pale.  The  Rays  lead  a 
sedentary  life  at  the  bottom  of  the  sea  and  subsist  on  moUoses, 
crustaceans,  and  small  fishes  ;  they  keep  fairly  near  the  coast,  only 
the  Eagle  Rays  being  found  in  the  open  ocean.  Some  species 
occur  in  fresh  water.  In  the  more  highly  specialised  forms 
progression  is  efiected  by  the  gentle  undulation  of  the  long  margin 
of  the  pectoral  fin,  and  not  by  a  flapping  of  the  whole  fin,  nor  by 
the  lashing  of  the  tail.  The  mouth  opening  is  ventral,  and  very 
slightly  if  at  all  curved,  and  the  jaws  are  correspondingly  straight 
and  transverse.  The  jaws  are  rounded  in  section,  and  several  roirs 
of  teeth  are  in  use  at  the  same  time  (see  jaws  103  and  116).  In 
the  highly  specialised  Eagle  Rays  the  teeth  are  flattened  plates 
adapted  for  crushing  (see  jaws  122  and  126). 
Saw-  The  Pristidse,  or  Saw-fishes,  are  distinguished  by  the  remarkable 

nenes.  prolongation  of  the  rostrum  of  the  skull,  with  its  double  '  saw '  of 
lateral  teeth  (see  fig.  21).  In  other  respects  the  Prisiidae  may  be 
regarded  as  the  least  modified  of  the  Batoidei  or  Raii ;  they  swim 
freely,  and  have  a  body  which  is  long,  slightly  depressed,  and 
passing  gradually  into  the  strong  and  muscular  tail.  Although 
the  pectoral  fins  have  grown  forward  so  far  as  to  turn  the  gill- 
clefts  on  to  the  ventral  surface  of  the  body  they  are  not  veiy 
greatly  enlarged.     The  dorsal  fins  have  no  spines  ;  the  first  is 
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opposite  to  the  base  of  the  pelvic  fins,  or  nearly  so.     Remains  of 
the  genus  Pristit  are  found  in  Eocene  deposits. 

The  SaTT-fishes  shown  are  Piistis  cuspidatus,  lOOj  in  Wall- 
■caae  3,  PrUtis  pectinatus,  1137,  hanging  from  the  rail  opposite 
Wall-case  5,  an d]a  large  Pristix  perroiteli,  1120j  hanging  from  the 


Fig.  21.— Lower  view  of  head  of  Saw-fish. 

roof  between  Wall-cases  2  and  19.  Bostral  saws  of  Pristia 
tagUtahut,  99,  and  Pristis  perrotteti,  98,  are  shown  in  Wall- 
case  3,  and  saws  of  Pristis  zysron,  1142,  and  PrisHs  antiquorum, 
1143,  on  the  wall  between  Wail-cases  2  and  3.  Saw-fishes  are 
found  in  tropical  and  to  a  less  extent  in  subtropical  seas.  They 
attain  to  a  considerable  size,  the  '  saws '  of  some  species  measuring 
six  feet  in  length.  The  saw  ^is  a  powerful  weapon  of  attack  and 
is  nsed  to  rip  up  the  body  of  some  large  fish  or  Whale  ;  the  teeth 
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of  the  jaws  are  minute  and  obtuse^  and  merely  serve  to  seize  Ik 
pieces  of  flesh  left  projecting  from  the  body  of  the  animal 
attacked. 

The  endoskeleton  of  the  rostral  saw  of  the  Saw-fish  consists  of 
a  variable  number   (usually  three)   of  long  tapering  tabes  (scf 
specimen  101),  encrusted  with  granular  calcifications  similar  to 
those  found  upon  the  other  cartilages  of  the  skull.     One  of  dicse 
tubes,  found   detached,  remained  for  a  long   time   a  puszle  to 
naturalists,  and  was  even  described  in  1864  as  the  arm  of  a  kbd 
of  Star-fish,  to  which  the  name  Myriosteon  higginsii  was  given. 
Rhino-         In  the  Bhinobatidse,  as  in  the  Pristidae,  the  tail  is  lone  and 
^  ^  ^'    powerful ;  it  is  provided  with  two  large  dorsal  fins,  without  spines, 
and  has  a  longitudinal  fold  along  each  side.     The  caudal  fin  is  welt 
developed.     The  trunk  is  not  greatly  expanded  and  the  head  is 
not  embraced  by  the  pectoral  fins.     The  family  is  represented 
by  well-preserved   skeletons  in  the  Lithographic  Stone  (Upper 
Jurassic).     Of  the  recent  genera^  Rhynchobatus  and  WdwAaiMiVt 
the  most  important.     In  Rhynchobatus  djeddensis  (104)  the  snoat 
is  narrower  and  more  pointed  than  in  Rhynchobatus  ancylostamns 
(102),  and  the  calcareous  tubercles  on  the  back  are  smaller  ;  the 
undulation   of  the   toothed   surface  of  the  jaw  is  less   marked 
(compare  jaws  105  and  103).    Rhinobatus  (e.  g.  Rhinobatus gratM- 
laius,  106)  difiers  from  Rhynchobatus  in  having  the  dorsal  fins  sv^ 
farther  back,  and  in  the  caudal  fin  having  no  lower  lobe  ;  the  front 
of  the  skull  is  produced  into  a  rostrum,  and  the  space  between  the 
side  of  the  rostrum  and  the  front  part  of  the  pectoral  fin  is  filkd 
by  skin.     The  teeth  are  obtuse^  with  an  indistinct  transverse  ridgt 
(see  jaws  107).     Rhinobatus  ffranulatus  occurs  in  the  Indian  8ea«  : 
R.  lentiginosus  is  common  off  Florida,  where  it  is  known  as  the 
Guitar-fish.     TVygonorhinaj  108,  is  an  Australian  genus. 
Skates         In  the  Raiidae  (Skates  and  Rays)  the  disc  is  broad,  rhombic, 
^°^      and  generally  with  dermal  asperities  or  spines.     The  pectoral  fins 
extend  to  the  snout.     The  tail  has  a  longitudinal  fold  on  each  side. 
and  does  not  bear  barbed  spines  such  as  occur  in  the  Sting  Rays 
(Wall-case  4).     There  is  a  rudimentary  electric  organ  in  the  tail. 
In  the  Thorn  back  and  some  other  species  of  Raia  the  teeth  are 
pointed  in  the  male,  but  blunt  and  fattened  in  the  female  (see  116 
and  1 17).     The  fishes  of  the  genus  Raia  have  a  wide  geograpbicsl 
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range,  but  are  commonest  in  the  temperate  seas,  and  are  more 
numerous  in  the  northern  than  in  the  southern  hemisphere.  The 
British  species  are : — ^Thornback,  Rata  clavaia^  109 ;  Homelyn 
Bay,  R.  maculata  ;  Starry  Ray,  R.  radiata  ;  Sandy  Ray,  R.  circu- 
laris,  115  ;  Common  Skate,  R.  batiSy  112  ;  Burton  Skate, 
R.  tnorginata  (see  specimen  1079  on  the  floor  beneath  the  tail  of 
the  skeleton  of  the  Basking  Shark^  within  the  mahogany  rail  in 
the  middle  of  the  Gallery)  ;  Shagreen  Ray,  R.  fullonica  ;  Flapper 
Skate,  i?.  macrorhynchus  ;  Sharp-nosed  Skate,  R.  oan/rhynchus, 
111  :  Owl  Ray^  R.  microcellata.  Some  of  the  Skates  attain  to  a 
considerable  size,  the  disc  of  large  specimens  measuring  six  or 
seven  feet  across.  All  of  the  species  of  Raia  are  marketable  fish. 
The  genus  dates  back  to  the  Upper  Cretaceous. 

The  Thomback^  Raia  clavata,  109,  has,  in  addition  to  the  small 
asperities  of  the  skin,  large,  curved  spines^  with  very  large 
embedded  bases,  arranged  on  the  back  and  tail  (see  110).  The 
specimen  of  the  Common  Skate^  Raia  batiSy  112,  mounted  to 
present  its  under  surface,  shows  well  the  paleness  of  the  skin  as 
contrasted  with  the  colouring  of  the  skin  of  the  upper  surface 
(compare  with  the  Sharp-nosed  Skate,  111)  ;  it  also  shows  the 
mouth  as  a  transverse  cleft,  set  at  some  distance  from  the  front  of 
the  disc,  and  the  five  pairs  of  gill-slits  arranged  symmetrically 
near  the  middle  of  the  under  side  of  the  disc.  The  eyes  and 
spiracles  of  Skates  are  on  the  upper  surface  (see  111).  The  eggs 
of  Skates  are  pillow-shaped,  with  a  process  at  each  of  the  four 
comers;  in  colour  they  are  brown  or  black.  Empty  egg-shells 
are  often  to  be  seen  on  the  beach  after  a  storm  (see  114). 

In  the  Myliobatidae,  a  family  which  includes  the  Eagle  Rays  and      Eagle 
Sea-devils  or  Devil-fishes,  the  pectoral  fins  are  of  very  large  size  ;         ^^^' 
they  are  interrupted  at  the  sides  of  the  head,  but  reappear  as  either 
one  or  two  small  cephalic  fins  at  the  front  of  the  snout.     The  tail 
is  very  slender;    the  cleft  of  the   mouth    is   straight,  and   the 
dentition  is  in  the  form  of  a  triturating  mosaic-work  or  pavement, 
in  some  cases  strongly  arched  in  an  antero-posterior  direction. 
The  various  species  of  Dicerobatis,  the  Devil-fishes,  are  the  largest     Devil- 
of  the  Rays  ;  some  specimens  measure  15  feet  across,  and  weigh       ^'^' 
over  1000  lbs.     A.  specimen  of  Dicer obatia  eregoodoo  measuring 
9  feet  across  is  suspended  from  the  roof  between  Wall-cases  6  and 
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15  ;  the  young  Bpecimen  121  exhibited  in  WalUcase  3  shon 
equally  well  the  great  breadth  of  the  pectoral  fins,  the  pair  of 
cephalic  appendages  pointing  forwards,  and  the  slender  tail.  The 
Devil-fishes  are  mostly  found  in  the  tropics,  but  one  species,  tbt 
Ox  Ray  or  Horned  Ray,  DicerobatU  giortuE,  occurs  in  ibt 
Mediterranean  and  adjacent  parts  of  the  Atlantic. 

The  Bishop  Ray,  Aetobatis  narinari,  is  represented  by  a  laat 
specimen  suspended  from  the  roof  between  Wall-cases  5  and  IC, 
and  a  pair  of  jaws  (122)  on  the  floor  of  Wall-case  3 ;  the  teetfa  vt 
fiat,  broad,  and  in  a  single  series  running  antero-posteriorly.  b 
Rhinoptera  the  teeth  are  arranged  in  five  or  more  series  {li^,, 


Pig.  2'2. — Eagle- Itav,  Sfi/li'obatit  aquila. 

the  middle  series  being  the  largest,  except  in  young  specimtiu. 
In  the  Eagle  Ray,  Myliobatia  aquila  (fig.  22),  of  which  i 
specimen  is  shown  (125),  the  teeth  are  arranged  in  seven  serin 
(126,  and  fig.  23) ;  those  of  the  three  lateral  rows  arc  nimx, 
but  the  middle  teeth  are  broad  and  increase  in  breadth  ■!  igc 
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advances.  The  condition  found  in  Aetobatis  (122),  where  there 
are  no  marginal  teeth,  thus  marks  but  a  further  step  in  the  same 
direction  of  specialisation.     In  the  Devil-fish,  on  the  other  hand^ 


Fig.  23. — Jaws  of  Eagle-Ray,  Myliabatis  aquilaf  seen  from  behind. 

(From  Giinther,  "  Study  of  Fishes.") 

the  teeth  are  numerous  and  small.  In  the  extinct  (Cretaceous) 
genus  Ptychodus  the  teeth  are  quadrate  in  form,  with  an  elevated 
crown  sharply  separated  from  the  root  (124  a  and  b).  The  crown 
has  a  series  of  transverse  or  radiating  ridges,  surrounded  by  a  more 
finely  corrugated  marginal  area. 

In  the  Torpedinidae  or  Electric  Bays  (fig.  24,  p.  46)  the  disc  is 
broad,  and  the  skin  smooth  and  soft.  The  tail  has  a  longitudinal 
fold  on  each  side  ;  the  caudal  fin  is  present  and  usually  two  dorsal 
fins  also.  The  skeleton  of  the  pectoral  fin  is  not  continued 
forwards  beyond  the  base  of  the  snout.  An  electric  organ  capable 
of  giving  an  electric  shock  is  present  between  the  head  and  the 
pectoral  fin  of  each  side.  The  organ  (see  120)  consists  of  closely- 
set  hexagonal  prisms^  vertically  disposed,  and  terminating  against 
the  skin  of  the  upper  and  under  surfaces  of  the  body.  The  electric 
organ  is  supplied  by  branches  of  the  fifth  and  tenth  cranial  nerves 
(trigeminus  and  vagus).  The  Torpedo  occurs  in  the  Mediterranean 
Sea  and  the  Indian  and  Atlantic  Oceans  (e.  g.  Torpedo  marmorata, 
119,  and  fig.  24)  ;  one  species  {Torpedo  hebetans)  is  occasionally 
found  off  the  coast  of  England  (see  specimen  1080  on  the  floor 
beneath  the  tail  of  the  skeleton  of  the  Basking  Shark,  within  the 
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mahogany  rail  in  the  middle  of  the  Gallery).     The  i 
breadth  attained  by  the  Torpedo  is  about  three  feet,  and  a  fiih  of 
this  size  can  by  its  electric  discharge  disable  a  man. 


Fig.  24. — Electric  Ray,  Torftedo  marmorata. 

The  Sting  Rays  or  Trygonidn  (Gg.  S5)  have  the  peetoitl 
fins  continued  along  the  sides  of  the  snout  and  confluent  at  iu 
extremity.  The  tail  is  slender  and  sharply  marked  off  from  tbe 
disc,  and  has  no  lateral  fold.  The  dorsal  and  caudal  fins  trt 
absent,  or  are  feebly  developed.  A  strong  spine,  barbed  along  if 
sides,  occurs  on  the  upper  part  of  the  tail ;  the  spine  is  abed  bfxt 
time  to  time,  and  is  replaced  by  a  younger  one  which  has  ban 
developing  behind  it.  The  tail-spine  is  used  as  a  weapon  of 
defence,  and  severe  lacerated  wounds  can  be  inflicted  by  it 
Similar  spines  are  present  in  some  of  the  Eagle  Bays  (familt 
Myliobatids,  Wall-case  3;  see  125).  The  Sting  Rayi  it 
mainly  inhabitants  of  tropical  waters,  but  one  species,  TV;*^ 
pastiriaca,  134^  occurs  off  the  British  coast.     Some  of  the  Americui 
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species  are  inhabitants  of  fresh  water.  The  large  specimen  (130) 
ID  the  middle  of  the  case  is  Try-on  sephen,  from  India;  near  it 
are  shown  the  tail-spine  of  Trygon  walga  (132),  also  from  India, 
and  the  jaws  of  Trygon  thalassia  (131),     Hanging  from  the  aide 


Fio.  26. — A  Sting  Kay,  Trygon  vaiiiaft. 

rail  at  the  other  end  of  the  (rallery,  opposite  Wall-cases  13  and  14, 
are  two  other  Sting  Kays,  Trygon  brevicaudala  and  Trygon 
tvberculata.  Belonging  also  to  the  family  are  Urogytmms  asper- 
rimas,  135,  with  densely  crowded  calcareous  tubercles  in  the 
middle  of  the  back,  Taniura  lymma,  137,  with  a  row  of  spines 
along]  the  middle  of  the  back,  and  the  Butterfly  Ray,  Pleroplalea 
micrura,  138,  with  a  disc  twice  as  broad  as  long,  and  with  a  short, 
thin  tail. 

The  Trygonidae  do  not  lay  eggs  as  do  the  Skates ;  the  young 
complete  their  early  development  within  the  body  of  the  mother. 
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absorbing  nourishment  from  the  numerous  filaments  or  '  tropho- 
nemata '  which  project  inward  from  the  oviducal  wall  (see  Trygon 
bleekeriy  133,  and  Pteroplatea  micrura,  136  a  and  b).  A  some- 
what similar  provision  for  nourishing  the  young  occurs  in  the 
Piked  Dog-fish  and  the  Smooth  Hound^  in  which  the  trophonemata 
are  represented  by  semicircular  lappets  of  the  lining  of  the  uterus^ 
each  with  a  blood-vessel  passing  round  the  free  edge. 


PLEURACANTHODES  (Fleuracanthodian  Sharks). 

The  order  Pleuracanthodes  includes  Palaeozoic  Sharks  of 
primitive  type  (fig.  26),  the  remains  of  which  occur  in  rocks 
ranging  from  the  Lower  Carboniferous  to  the  Lower  ^rmian. 
The  cartilages  are  permeated  with  minute  granular  calcifications, 
and  the  cranium  sometimes  possesses  a  curious  symmetrical 
Assuring,  although  there  are  no  true  membrane  bones.  Slight 
calcifications  sometimes  occur  in  the  sheath  of  the  notochord. 
The  paired  fins  have  a  long  segmented  axis  of  cartilage,  fringed 
on  one  or  on  both  sides  with  cartilaginous  fin- rays,  to  the 
extremities  of  which  the  dermal  fin-rays  are  attached  in  bunches 
(see  sketch  141).  The  median  fins  are  extensive.  There  is  no 
shagreen,  but  small  scattered  tubercles  occur  in  the  skin,  and 
there  is  a  median  spine  projecting  from  the  back  of  the  head. 

The  restored  sketch  (natural  size)  of  Pleuracanthus  dechenij  140,  Pleur- 
from  the  Permian  Beds  of  Bohemia,  shows  the  principal  characters  *^*°**^"'*' 
of  these  Sharks;  the  mouth  is  nearly  terminal  (fig.  26)^  the  tail 
tapers  evenly  and  symmetrically,  the  upper  part  of  the  caudal  fin 
is  separated  by  a  short  break  from  the  dorsal  fin,  which  extends 
forward  nearly  to  the  head,  and  there  are  two  small  anal  fins. 
Remains  of  other  species  of  Pleuracanthus  occur  in  the  Coal 
Measures  of  France,  England,  and  America.  The  teeth  (see 
sketch  142)  are  tricuspid,  but  the  middle  denticle  being  compa- 
ratively minute  the  name  IHplodtis  is  commonly  applied  to  isolated 
eeth  of  the  genus. 

HOLOCEPHALI  (Chimseroid  Fishes). 

The  Chimseroid  fishes  are  fishes  of  grotesque  appearance.  Wall- 
occurring  mostly  in  deep  water,  and  related  most  nearly  to  the  caae  o. 
Elasmobranch  fishes  (Sharks  and  Rays),  although  their  dentition 
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bears  some  resemblance  to  that  of  the  Dipnoan  fishes  (Long-fiahcs), 
consistiBg  of  three  pairs  of  tooth-plates  (see  151),  and  the 
upper  jaw  is  conflaent  with  the  craoium,  as  in  the  Dipnoi  (see 
skull  148 ;  also  154).  The  skin  is  soft  and  except  in  the  extinct 
genera  has  few  dermal  denticles.  The  skeleton  is  cartilaginooi, 
the  notochord  is  persistent,  and  the  calcified  rings  that  ocear  in 
its  sheath  are  more  numerous  than  the  vertebral  segments.  The 
marginal  parts  of  the  fins  are  supported  by  sheets  of  closely-set 


Fig.  27. — Kabbit-fiah,  Chimiera  nion*tro«a. 

m.,  mouth ;  n.p.,  naaal  process  occurring  in  malu  onlj ;  op.,  operculum  or 

giU-covOT.    (After  Bridge,  Camb.  Nat.  Hist.,  vii,  1904.) 

horny  fin-rays.  A  spine  is  present  in  front  of  the  first  dorsal  fin. 
The  tail  is  long  and  terminates  in  a  filament.  The  gill-alita  d(i 
not  open  separately  on  the  sides  of  the  neck  as  they  do  in  the 
£lasmobranchii,  but  are  crowded  together  beneath  a  giU-eovcr 
(operculum),  which  is  not  supported  by  skeletal  parts  as  it  is  in 
bony  fishes  like  the  Cod  and  Mackerel.  Spiracles  are  wanting  in 
the  adult.  There  are  valves  in  the  conns  arteriosus  of  the  heart, 
and  a  spiral  valve  in  the  intestine.  The  intestine  opens  separately 
on  to  the  exterior,  and  not  into  a  common  cloaca  as  it  does  in  the 
Elasmohranchii.  The  eggs  are  large  and  the  egg-shells  honiy 
(liee  153).  In  addition  to  the  pelvic  claspers,  such  as  occur  also 
in  Elasmobranch  fishes^  the  male  Ghimgeroids  have  a  pair  of 
anterior  claspers  and  a  curious  process  arising  firom  the  snout 
(fig.  27,  n.p.).  The  subclass  is  an  ancient  one;  dental  plates 
recognisable  as  those  of  Holocepbali,  and  dorsal  fin-spines 
(ichthyodorulites)  are  found  in  rocks  of  Devonian  age. 

Squahraia  (145)  is  an  extinct  Gbinisroid,  the  remains  of  which 
occur  in  the  Lower  Lias  of  LymeRegis.  Thedentition  is  simpler  than 
that  of  the  recent  Holocephali,  and  the  plates  are  much  thinner. 

In  Chimara  (149,  and  fig.  27)  the  snout  is  bluntly  conical,  and 
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the  mouth  is  small  and  situated  on  the  under  side  of  the  head. 
The  pectoral  fins  are  large  and  set  low  down.  The  first  dorsal  fin 
stands  high  and  is  almost  continuous  with  the  long  second  dorsal^ 
which  itself  is  barely  separated  from  the  upper  part  of  the  tail  fin. 
There  is  a  small  anal  fin  separated  by  a  short  interval  only  from 
the  caudal.  The  caudal  fin-membrane  is  about  as  high  above  as 
below  the  axial  part  of  the  tail.  Chinuera  monstrosa^  the  Rabbit- 
fish,  149^  occurs  in  the  Mediterranean  and  off  the  west  coast  of 
Europe  and  Africa ;  it  is  caught  as  far  north  as  the  Orkney  Isles. 
The  American  Elephant-fish  or  Spook-fish^  Chimara  coUiei,  occurs 
in  the  Pacific  Ocean  only  and  is  found  in  less  deep  water  than  the 
other  Chimaeroids.     Chimara  phantasma  is  a  Japanese  species. 

The  Southern  Elephant-fish,  Callorhynchus  antarcticus,  147,  is  Elephant- 
distinguished  by  a  remarkable  cutaneous  flap  depending  from  the  ^  ' 
extremity  of  the  rostrum.  The  tail  is  more  distinctly  heterocercal 
than  in  Chinkera,  and  the  second  dorsal  fin  is  more  widely 
separated  from  the  first.  A  skeleton  of  Callorhynchus  is  shown 
on  the  floor  of  the  case  (146).  Harriotta,  157,  is  a  fish  which 
grows  to  about  two  feet  in  length ;  it  has  an  elongated  rostrum, 
large  pectoral  fins,  and  the  anal  fin  not  separated  from  the  caudal. 
Harriotta  occurs  in  about  1,000  fathoms  in  the  West  Atlantic, 
and  was  first  described  in  1894. 

The  Chimseroid  fishes  attained  their  greatest  development,  both 
as  regards  number  of  genera  and  the  size  of  the  body,  in  the 
Cretaceous  and  Eocene  periods.  Comparison  of  the  tooth  of 
Edaphodon  sedgwicki  exhibited  (155)  with  that  of  Callorhynchus 
(148)  and  Chinuera  (151)  shows  how  much  greater  was  Edaphodon 
than  the  modern  representatives  of  the  Holocephali. 

OSTRACODERMI  (Ostracoderm  Fishes). 

The  Ostracodermi  are  extinct  fishes,  the  remains  of  which  occur 
in  Upper  Silurian  and  Devonian  strata.  The  head  region  is  large 
and  broad ;  calcified  scales  occur  on  the  tail,  and  protective  shields 
on  the  front  part  of  the  body.  Grooves  on  the  surface  of  the 
plates  and  shields  indicate  a  well-developed  system  of  dermal 
sense-organs  (lateral-line  organs).  The  notochord  was  persistent, 
and  there  were  no  differentiated  vertebrae.  Definite  jaws  seem  to 
have  been  wanting,  and  on  account  of  this  feature  the  Ostraco- 
dermi are  by  some  authorities  associated  with  the   Cyclostomi 
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(Lampreya  and  Uag-fishes) .  They  were  probably  bottom-feeden 
and  of  sluggish  habits.  The  models  exhibited  were  conslracted 
mainly  from  deBCiiptioos  and  figures  in  "The  Pishes  of  the  Old 
Red  Sandstone/'  (Palieont.  Soc.),  by  £.  Ray  Lankester,  1868. 


Fig.  28. — lieslonttioii  of  Pteia»pa  rorfrata,  dde  t 
(After  A.  S.  WoudwatdJ 

and  R.  U.  Traqoair,  1894^  1902,  1904,  and  from  the  Geol.  Msg., 
1902  (Traquair),  and  from  specimens  in  the  Geological  Department 
of  the  Museum. 

The  first  two  specimens  (160  and  161)  show  the  upper  and  uoder 
surfaces  of  Pleraspis  rostrala ;   the  models  are  2^  times  natnral 


Fig.  2i). — Dorsal  shield  of  I'ta-atpie  rostia 
(After  Ltmliester,) 


r,  upper  ■ 


size  (linear  enlargement).     The  hinder  part  of  the  tail  is  oot 
shown,  since  nothing  is  known  of  its  shape  or  length. 

In  Pleraspis  (see  figH.  S8  and  29)  the  chief  body  plates  are  > 
conical  plate  in  front,  a  large  dorsal  plate  with  a  spine  projecting 
from  its  hinder  edge,  a  pair  of  long  side  plates,  and  a  large  rentnl 
plate.  The  ventral  plate  was  at  first  thought  to  belong  to  a 
different  animal,  and  was  named  "  Scapkatpia."  The  ^e  is 
small  and  lateral,  and  the  exhalent  aperture  of  the  gill-chamber  is 
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near  the  hind  end  of  the  lateral  plate  on  each  side.  The  covering 
of  the  front  part  of  the  tail  consists  of  closely-set  rhombic  scales. 
Remains  of  Pteraspis  occur  in  the  Lower  Old  Red  Sandstone  of 
England  and  Scotland^  and  the  Lower  Devonian  of  Galicia. 

The  models  of  Drepanaspis  gemundenensis  (162  and  163 ;  see  Drepan* 
also  fig.  30)  are  of  the  natural  size^  and  are  based  on  the  results  ^P^* 
of  extensive  investigations  conducted  by  Dr.  R.  H.  Traquair.  The 
head  and  trunk  region  is  broad^  depressed^  and  sharply  marked 
off  from  the  tail^  which  is  shorty  and  terminates  in  a  high  caudal 
fin  provided  with  stout  marginal  scales  (fulcra)  on  its  upper  and 
lower   edges.     The   median   shields   of  the   dorsal  and  ventral 
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Fig.  30. — Restoration  oi  Drepaiha^pia  (jvmiindejiensis, 
A,  upper  view;  B,  lower  view.     (After  K.  II.  Traquair.) 

surfaces  are  relatively  smaller  than  in  Pteraspis,  and  are  bounded 

by  a  mosaic  of  small  plates.     The  remains  of  Drepanaspis  occur 

in  the  Lower  Devonian  rocks  of  Gemiinden^  in  Germany. 

The  model  of  Cephalaspis  (164)  is  enlarged  three  times  (linear). 

In  Cephalaspis  the  eyes  are  large  and  fairly  close  together;  there  is 

median  dorsal   fin  and  a  heterocercal  tail.      The  head-shield  of 

Cephalaspis  is  large^  rounded  in   fronts  and  with  a  moderately 

sharp  edge.     The  angles  of  the  head-shield  are  produced  backward^ 


Cephal- 
aspis. 
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and  internally  to  these  projections  are  movable  flaps  of  elliptical 
shape  above  the  gill-chambers.  The  scales  on  the  side  of  the 
trunk  region  are  high  and  narrow.  Remains  of  CephaltupU 
occur  in  the  Lower  Old  Red  Sandstone  of  Scotland  and  the 
Devonian  of  Canada. 

Pterichthys  (fig.  31)  is  represented  by  a  model  of  Pterichthys 
milteri  (165)  enlarged  four  diameters.  In  Pterichtkys  the  head- 
plates  are  so  grouped  and  so  separated  from  the  body-plates  as  to 


Fio.  SL — Restoration  of  PtertchOii/s  te$iudhtarius. 
A,  upper  view ;  B,  lower  view. 

suggest  that  the  head  was  movable  upon  the  body.  The  lateral 
line  grooves  are  well  marked ;  the  eyes  are  close  together.  A  pair 
of  limbs  articulate  at  the  front  of  the  body  region  and  consist  of  a 
hollow  skeleton  of  dermal  plates,  presumably  filled  iu  life  by 
muscles^  &c.  There  is  a  median  dorsal  fin ;  the  tail  is  heteroeercal 
and  its  sides  are  covered  with  imbricated  scales.  Remains  'of 
Pterichtkys  occur  in  the  Lower  Old  Red  Sandstone  of  Scotland 
and  in  the  Devonian  of  the  Eifel  district.  Visitors  may  be 
interested  to  know  that  a  cardboard  model  of  Pierichihys 
constructed  by  Hugh  Miller  is  on  exhibition  in  the  Gallery  of 
Fossil  Fishes  in  the  Geological  Department  of  the  Museum. 
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DIPNOI  (Lung-fishes). 

The  Dipnoi  are  termed  'Lung-fishes'  because  the  existing 
forms — CeratoduSj  Lepidosiren,  and  Protopterus — have  an  air- 
bladder  adapted  for  use  as  a  lung^  supplementing  and  in  dry 
weather  supplanting  the  gills  as  the  organ  of  respiration.  The 
air-bladder  is  further  comparable  with  the  lung  of  Amphibians, 
Reptiles^  Birds  and  Mammals  in  that  it  returns  the  aerated  blood 
direct  to  the  heart,  whereas  in  most  fishes  the  blood  from  the  air- 
bladder  is  carried  through  the  general  circulation  before  reaching 
the  heart. 

The  body  is  covered  with  overlapping  cycloid  scales.  The 
skeleton  is  largely  cartilaginous.     The  skull  consists  of  cartilage 


Wall- 
case  6. 


lo.  32. — Mouth  of  Ceratodu8  forsterif  widely  open  to  show  the  nostrils 
and  teeth,  n  and  n',  narial  openings;  Xy  vomerine  teeth;  xr^palato- 
pterygoid  teeth  ;  xxx^  mandibular  teeth. 

covered  by  membrane  bones,  i.  e.  bones  which  are  superficial, 
developed  in  the  membrane  covering  the  cartilage  and  not 
formed  by  the  deposition  of  salts  of  lime  in  the  cartilage  itself. 
There  are  no  distinctly  differentiated  maxillary  and  premaxillary 
bones  (the  bones  which  form  the  upper  jaw  in  man),  and 
the  functional  upper  jaw  (palato-quadrate  cartilage)  is  confluent 
with  the  cranium,  a  condition  designated  by  the  expression  '  auto- 
atylic  skull,*  a  condition  also  met  with  in  the  Chimseras  (Wall- 
case  5).      The  teeth  are  few,  usually  three  pairs  (fig.  32),  and 
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similar  to  those  of  the  Chimseras^  namely  a  pair  of  mandibular  plates 
below,  and  a  pair  of  large  palatine  plates  and  a  pair  of  small 
vomerines  above.  They  are  tuberculated,  as  though  made  up  of 
fused  denticles. 

The  notochord  is  persistent^  with  unsegmented  sheath  and 
without  vertebral  centra.  The  vertebral  axis  of  the  tail  is  uptilted 
in  most  of  the  ancient  forms^  but  the  tail  has  a  straight  axis  and 
a  tapering,  symmetrical  outline  in  the  recent  forms.  The  paired 
fins  are  long  and  pointed,  and  each  has  a  central,  muscular,  scale- 
covered  lobe,  and  a  fringe  or  marginal  membrane  supported  by 
closely-set  dermal  fin-rays. 

The  gills  are  covered  by  a  movable  operculum  or  gill-cover, 
devoid  of  branchiostegal  rays.  The  nasal  sacs  open  into  the  mouth 
(fig.  32,  p.  55)  as  well  as  on  to  the  exterior  of  the  snout,  a  conditioa 
met  with  in  Amphibia  and  higher  Vertebrates,  bat  very  uncommon 
in  fishes.  The  conus  arteriosus  of  the  heart  is  spirally  twisted, 
and  is  provided  with  several  longitudinal  rows  of  valves.  The  other 
chambers  of  the  heart  are  partially  divided  into  right  and  left  parts, 
the  left  part  carrying  the  blood  from  the  air-bladder  or  lung-sac. 
In  the  intestine  is  a  spiral  valve,  and  the  intestine  and  the  urinary 
and  genital  ducts  open  into  a  common  cloaca.  The  roof  of  the 
mid-brain  is  not  divided  into  right  and  left  optic  lobes,  and 
the  optic  nerves  meet  below  the  brain  in  the  form  of  a  cross  or 
'*  chiasma.'' 

CTENODIPTERINI. 

The  Ctenodipterini  are  extinct  Dipnoi  of  the  Devonian, 
Carboniferous,  and  Permian  epochs.  The  skull  has  numerous  roof- 
bones  ;  the  bones  of  the  gill-cover  are  less  reduced,  and  the  body- 
scales  are  thicker  than  in  the  living  Dipnoi.  The  principal  families 
are  the  Ctenodontidse,  Dipteridse,  and  Phaneropleuridse,  represented 
respectively  in  Wall-case  6  by  a  tooth-plate  of  Ctenodus  (170), 
Dipterus.  and  restored  models  of  the  complete  fish  of  Dipterus  (168,  and 
fig.  33)  and  Phaneropleuron  (169,  and  tig.  33).  In  the  Dipteride 
the  vertebral  axis  of  the  tail  is  uptilted  (heterocercal  tail),  while  in 
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the  other  two  families  the  vertebral  axis  is  straight  and  the  outline 
of  the  tail  symmetrical  (diphy cereal  tail).  A  distinct  anal  6n  is 
present  in  the  Phaneropleuridse  and  Dipteridse^  and  two  separate 
dorsal  fins  in  the  latter  family. 


MONOPNEUMONES. 

Cerat-  In  the  Monopneumones  the  lung,  or  modified  air-bladder^  is  s 

odu8.  single  organ;  it  lies  to  the  dorsal  side  of  the  alimentarr 
canal^  but  opens  into  the  ventral  wall  of  the  (Esophagus.  It 
has  a  central  cavity^  communicating  with  air-cells  or  alveoli  in 
the  thickness  of  its  walls.  The  Ceratodus  or  Australian  Lang- 
fish^  Ceratodus  forsieri  {171,  and  fig.  34)^  which  is  the  sole 
living  representative  of  the  order^  lives  in  the  stagnant  pools 
connected  with  the  Burnett  and  Mary  Rivers  of  Queensland.  It  is 
sluggish  in  habit  and  feeds  on  crustaceans,  worms  and  molluscs. 
It  has  four  pairs  of  well-developed  gills  by  which  aquatic  reapira- 
tion  is  effected.  In  the  dry  season^  when  the  water  is  thick  and 
foul,  and  to  a  less  extent  at  other  seasons  also,  the  fish  rises 
occasionally  to  the  surface  to  empty  its  lung-sac  and  to  take  s 
fresh  supply  of  air.  The  Ceratodus  grows  to  a  length  of  five  or 
six  feet^  and  is  excellent  eating.  It  was  first  described  in  1870 
by  Mr.  6.  Krefft^  who  recognised  the  teeth  as  similar  to  the  teeth 
of  Ceratodus  which  had  long  been  known  in  a  fossil  state  firon 
the  Jurassic  rocks.  The  name  'Barramunda'  is  sometimes  applied 
to  Ceratodus,  but  it  is  used  indiscriminately  by  the  aborigines  for 
any  large  fresh-water  fish,  and  as  often  as  not  is  applied  to 
Osteoglossum  {Scleropages)  leichardti. 

The  paired  fins  of  the  Ceratodus  are  long  and  pointed,  and  each 
consists  of  a  middle,  thick,  muscular  part  or  '  lobe  ',  supported  by 
an  axial  series  of  cartilages,  and  two  series  of  obliquely  disposed, 
smaller  cartilages  iu  connection  with  the  former,  and  a  fringe  or 
fin-membrane  supported  by  numerous  closely-set  fin-rays  of  dermal 
origin.  This  type  of  fin  is  known  as  the  '  archipterygiam ',  and 
was  formerly  regarded  as  a  primitive  type  of  fin.  The  tail  is 
reduced  and  symmetrical,  and  is  continuous  with  the  single  dorsal 
and  anal  fins.  The  cartilage  of  the  skull  is  protected  by  a  fev 
larjic  bony  plates,  covered  with  skin. 
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DIPNEUMONES. 


Proto-  ^^  ^he  Dipneumones,  including  the  African  Lang-fishes, 
pterus.  Protopierus,  174,  175,  176,  and  the  American  Lung-fish^  Lepidth 
siren,  173,  the  lungs  are  two  in  number,  but  they  communicate 
with  the  oesophagus  by  a  single  opening.  The  gill  system  is 
more  reduced  than  in  Ceratodus,  for  whereas  in  that  fish  four  gill- 
arches  bear  gills,  in  the  Dipneumones  the  first  and  second  arches 
have  no  gills.  In  the  young  there  are  one  or  more  external  gills, 
projecting  freely,  and  situated  above  the  gill-opening.  These  hare 
a  thick  central  axis  and  a  fringe,  and  bear  some  resemblance  to 
the  fins,  so  much  so  that  some  authorities  regard  the  paired  limbs 
of  Vertebrates  as  having  been  derived  by  a  modification  of  gill 
structures.  Occasionally  the  external  gills  persist,  in  a  reduced 
form,  in  adult  life.  As  in  Ceratodus  the  tail  is  reduced  and 
symmetrical,  and  is  continuous  with  the  single,  undivided  dorsal 
and  anal  fins,  but  the  paired  fins  differ  in  being  more  slender  and 
in  not  possessing  the  fringe  along  the  front  edge. 

The  genus  Protopterus  has  a  wide  distribution  over  the 
continent  of  Africa,  and  three  species  are  to  be  distinguished. 
The  fishes  are  found  in  marshes  in  the  vicinity  of  rivers ;  they  are 
mainly  carnivorous  and  voracious,  and  their  food  consists  of  frc^, 
worms  and  insects.  The  three  species  differ  in  the  length  of  the 
head,  the  number  of  scales  in  the  lateral  line,  the  size  of  the  eyes, 
and  the  position  of  the  front  end  of  the  dorsal  fin.  The  Grambian 
Lung-fish,  Protopterus  annectens,  176,  has  been  longest  known, 
the  larger  species,  the  Egyptian  Lung-fish,  Protopterus  {Sthiopicus, 
175,  and  the  Congo  Lung-fish,  Protopterus  dolloi,  174,  are 
comparatively  recent  discoveries  (fig.  35). 

At  the  beginning  of  the  dry  season  the  Protopterus  buries  itself 
in  the  thick  mud  of  the  swamps  in  which  it  lives,  and  remains 
curled  up  in  a  dormant  condition  for  several  months.  An  opening 
is  left  at  the  upper  end  of  the  mud  chamber  for  breathing  purposes, 
respiration  during  the  dry  season  being  effected  by  the  lungs  alone. 
The  two  dried  nodules  of  clay  exhibited  (178)  contain  each  a  small 
specimen  (now  shrivelled  up)  of  Protopterus  annectens. 
Lepido-  In  the  South  American  Lung-fish,  Lepidosiren  paradoxa  (173 

and  fig.  35),  the  body  is  long  and  rounded,  and  the  paired  fins 
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are  so  attenuated  as  to  have  the  form  of  tapering  filaments,  devoid 
of  scales  and  fin-rays.  The  red  structares  projecting  as  tufts  from 
the  pelvic  fins  are  highly  vascular  filaments  which  are  developed 
in  the  male  during  the  breeding  season^  and  doubtless  act  as 
accessory  respiratory  organs;  they  dwindle  away  after  tbe 
breeding  season.  These  accessory  breathing  organs  are  not 
altogether  without  parallel^  for  in  a  Siluroid  fish,  Plotosus,  there 
is  a  median^  red,  tree4ike,  branched  organ,  situated  immediatelv 
behind  the  anus  and  in  advance  of  the  anal  fin.  It  is  not  clear  m 
the  case  of  Plotosus  whether  the  organ  varies  in  size  at  different 
seasons  and  whether  it  occurs  in  both  sexes. 

The  Lepidosiren  occurs  in  the  marshes  and  swamps  of  the 
rivers  of  the  cenfral  part  of  the  South  American  continent.  It 
is  of  sluggish  habits  and  feeds  on  water-snails  and  water-weed. 
It  rises  to  the  surface  to  breathe,  making  use  of  the  lung-sacs 
^s  well  as  the  gills ;  in  the  dry  season  it  remains  in  a  torpid 
condition  in  the  dried  mud  and  breathes  by  the  lungs  alone.  The 
fiesh  is  much  esteemed  as  food  by  the  Indians.  A  series  of  the 
eggs  and  young  of  Lepidosiren,  as  also  those  of  Protcpierus  and 
Ceratodus,  are  exhibited  in  Cabinet-case  29  (specimens  1159,  1160, 
1161). 


COCCOSTEOMORPHI  (Jointed-neck  Pishes). 

Coccos-  ^^®  Coccosteus-like  fishes  (Coccosteomorphi  or  Arthrodira)  are 

teus.  extinct  fishes  of  the  Devonian  and  Lower  Carboniferous  periods, 
and  are  but  doubtfully  referred  to  the  subclass  Dipnoi.  The  head 
and  front  portion  of  the  trunk  are  covered  with  large  bony  plates, 
the  head  plates  being  movably  articulated  upon  those  of  the  body^ 
whence  the  name  Arthrodira  (joint-neck).  The  teeth  are  some- 
what similar  to  those  of  Protopterus,  The  vertebral  axis  appears 
to  have  been  unossified,  but  the  dorsal  and  ventral  arches  and  the 
supports  of  the  single  dorsal  fin  are  slightly  bony.  The  tail  is 
heterocercal,  and  there  are  evidences  of  the  existence  of  pelvic  fin& 
A  restoration  of  Coccosteus  decipiens,  of  the  Lower  Old  Red  Sand- 
stone of  North  Scotland,  is  shown  in  two  views,  dorsal  (180)  and 
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side  (181).  Some  of  the  North  American  forms  of  Arthrodiran 
fishes^  sach  as  Gargonichthys,  Dinichthys^  and  Tiianichthys,  were 
of  enormous  size^  some  idea  of  which  may  be  gathered  by  a 
comparison  of  the  mandible  or  lower  jaw  of  Coccosteus  (182)  with 
that  of  Gorgonichthys  (183).    ■ 


TEIaEOSTOMI  (Fishes  with  a  Maxillary  Upper  Jaw) . 

In  the  Teleostome  fishes  the  lower  jaw  or  mandible  is  the  same  Wall- 
morphological  element  of  the  skull  (namely^  MeckeFs  cartilage  and  ^^®  ^• 
related  bones)  as  in  the  previous  subclasses  of  fishes^  but  the 
upper  jaw,  which  bears  usually  one  or  more  rows  of  teeth  biting 
against  the  mandibular  teeth,  is  not  the  palatoquadrate  cartilage, 
but  consists  of  bones  of  dermal  origin  called  premaxilla  and 
maxilla.  The  upper  jaw  of  the  Teleostomi  is  the  equivalent  of  the 
uppef  jaw  of  the  higher  vertebrates,  namely,  Amphibians,  Reptiles, 
Birds  and  Mammals.  The  palatoquadrate  cartilages  are  present 
in  the  roof  of  the  mouth,  but  they  are  reduced,  and  are  of  less 
importance  than  in  the  first  four  subclasses  of  fishes. 

The  gills  are  pectinate,  the  gill-filaments  being  arranged  like 
the  teeth  of  a  comb,  and  they  are  protected  by  a  gill-cover 
supported  by  opercular  bones  and  (usually)  branchiostegal  rays, 
slender  curved  bones  supporting  the  lower  portion  of  the  gill-cover. 
The  skull  is  hyostylic,  i.  e.  the  jaw  apparatus  is  linked  to  the 
auditory  region  of  the  skull  by  means  of  the  hyomandibular  bone. 
There  is  no  cloaca  and  the  rectum  opens  in  front  of  the  urinary 
and  generative  aperture  or  apertures.  The  ova  are  usually  small 
and  numerous. 


STYLOPTERYGII  (Pishes  with  Lobed  Fins). 

The  Teleostome  fishes  are  divided  into  three  orders,  the  first  two 
of  which  differ  the  one  from  the  other  chiefly  in  the  characters  of 
the  paired  fins.  In  the  first  order,  the  Stylopterygii,  including 
the  Crossopterygian  Ganoids  of  older  writers,  the  pectoral,  and  to 
a  somewhat  less  extent  the  pelvic  fins  are  ^  lobed '  like  those  of  the 
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Dipnoi ;  they  consist  of  a  thick^  mascolar^  scale-covered  middle 
part^  the  lobe^  either  pointed  or  rounded  at  the  end^  and  a  firingie 
or  marginal  membrane  supported  by  closely-set  fin-rays  developed 
in  the  skin  (dermal  fin- rays).  The  dorsal  fins  are  two^  or  eke 
(e.  g.  Polypterus,  193^  and  fig.  40)  consist  of  numerous  finlets: 
the  pelvic  fins  are  set  well  behind  the  pectorals  (abdominal 
position) . 

The  cartilage  of  the  skull  in  the  Stylopterygian  fishes  is  well 
protected  by  dermal  bones;  there  is  no  supraoccipital  bone. 
There  are  two  or  more  jugular  plates  between  the  halves  of  the 
mandible,  and  the  branchiostegal  rays  have  the  form  of  lateral 
jugular  plates.  There  are  a  pair  of  infraclavicles  in  the  shoulder 
girdle.  The  known  range  of  these  fishes  is  from  the  Devonian 
epoch  to  the  present  time.  In  the  sole  living  representatives  of 
the  order,  Polypierus  and  Calamichthys,  the  heart  has  a  conns 
arteriosus  provided  with  numerous  valves ;  there  is  a  spiral  valve 
in  the  intestine,  the  spiracles  are  open,  abdominal  pores  are 
present,  the  air-bladder  has  an  open  duct,  and  the  optic  nenes 
meet  below  the  brain  in  the  form  of  a  cross,  or  ^  chiasma.'  The 
principal  suborders  of  the  Stylopterygii  are  the  Holoptychioides  or 
Bhipidistia,  the  Ccelacanthoides  or  Actinistia,  and  the  Polyteroides 
or  Cladistia, 

Holoptychioides. 

The  Holoptychioides  are  extinct  fishes,  the  remains  of  vrhich 
occur  mostly  in  rocks  of  Devonian  and  Carboniferous  age.  In  the 
anal  fin  and  in  each  of  the  two  dorsal  fins  the  most  internal 
skeletal  elements  (axonosts)  are  fused  into  a  single  piece,  with  a 
broad  outer  bend,  bearing  from  three  to  six  rod-like  elements 
(baseosts),  which  are  fewer  than  the  dermal  fin-rays,  and  are  over- 
lapped by  them.  The  skeleton  of  the  pectoral  fin  articulates  with 
the  shoulder  girdle  by  a  single  basal  element  (unibasal  fin) .  The 
vertebral  column  has  no  ossified  centra,  or  has  ring-like  centra. 
The  teeth  have  a  complicated  folded  structure ;  the  nostrils  are  on 
the  lower  surface  of  the  snout. 


HOLOTTYCBIOID  FISHES. 


In     the    family    Holoptychiids,  e.  g.    HolopiycUut  ftetningi     hoIo- 
(186,  and    fig.  36),   the  remains   of  which   fish   occur  in   the    ptyctuoa. 
Upper  Old  Bed  Sandstone  of  Scotland  and  the  Upper  Devoniab 
of   Belgium,  the    body    is   covered    with    overlapping    cycloid 


Fig.  36. — Hohptychitujlemijigi,  restored. 

Kales  with  a  superficial  layer  of  hard  'substance  resembling  the 
enamel  of  teeth,  and  called  vitro-dentine  or  ganoin.  The  pectoral 
fins  have  a  long,  pointed,  scaled  a  xis  or  lobe,  the  veitebral 
column  has  no  bony  centra,  the  axis  of  the  tail  is  slightly  up- 
tilted,  and  the  vertical  infoldings  of  the  teeth  are  very  numerous 
snd  complex. 

In  the  family  Rhizodontidfe,  represented  in  the  exhibited  series 
by  Etalhenapteron  foordi  (188,  and  fig.  37),  a  fish  found  in 
the  Upper  Devonian  of  Canada,  the  scales  are  cycloid,  like 
those  of  Holoptyckins,  the  pectoral  and  pelvic  fius  are  shorter 
than  those  of  the  Holoplychian  fishes,  the  vertebral  column 
has  ring-like  centra  in  sume  of  the  genera,  the  axis  of  the  tail 
>3  either  straight  or  is  slightly  uptilted,  the  teeth  are  conical, 
and  the  vertical  infoldings  of  the  walls  are  comparatively 
simple. 

Besembllog  the  Rhizodontidie  in  the  pectoral  fins  being  obtusely 
lobste,  bnt   differing  in   the  scales  being  rhoaiboidal  instead  of 


FISH  OALLEBY. 


HOLOPTTCHIOID  FISHES.  67 

cycloid,  and  in  haviog  b  mora 
continuous  and  smooth  layer  of 
ganoin,  are  the  OsteolepidK,  e.  g.  OstM- 
Osteolejna  macrolepidotus  (189,  Isl- 
and fig.  38),  a  fish  whose  re- 
■naina  occur  in  the  Lower  Old 
R«d  Sandstone  of  Scotland,  and 
Mtgalichtkyg  htbberti,  190,  a 
much  larger  fish  from  the  Coal 
.  Measures  of  Great  Britain.  The 
vertebral  column  has  ring-like 
centra  in  the  caudal  region ;  the 
vertehral  axis  of  the  tail  is  slightly 
uptilted,  the  teeth  are  conical, 
with  the  wall  only  slightly 
infolded  at  the  base. 

The  four  restorations  alluded 
to  in  the  preceding  paragrapbi, 
and  several  others  exhibited  in 
Wall-cases  5-7,  have  been  con- 
structed after  critical  examination 
of  the  remains  of  tbe  fishes  in 
the  Geological  Department  of 
tbe  Museum,  and  tlie  published 
figures  of  other  specimens,  with 
a  view  to  enabling  the  public 
visiting  this  Gallery  to  tbrm  some 
idea  of  what  the  fishes  probably 
looked  like  in  the  ages  long  ago 
in  which  .they  lived.  The  size  of 
the  fish,  the  form  of  the  body, 
whether  rounded  or  flattened,  tbe 
shape  of  the  various  fiot,  their 
positions  on  the  body,  the  outline 
of  tbe  tail,  the  characters  and 
arrangement  of  the  scales  and 
head-plates — these  are  details 
which  may  be  gathered  from  the 
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restorations.  The  colours  that  have  been  given  to  the  models  are, 
of  coarse,  fanciful ;  the  plaster  models  in  their  natural  whiteness 
would  have  been  painful  to  the  eye,  and  although  to  leave  them 
uncoloured  would  have  been  a  more  candid  admission  of  ignoranee 
as  to  what  the  real  colours  of  the  fishes  were,  the  models  would 
not  have  lent  themselves  well  for  comparison  of  their  structural 
features  with  those  of  the  stuffed  fishes  exhibited  in  the  same 
cases, 

CCBLACANTHOIUES. 

The  suborder  Coelacanthoides  is  represented  by  a  restoration 
of   Undina  gulo    (192,  and   fig.  39)    from   the    Lower   Lias  of 
Dorset,  and  a  cast  of  a  specimen  of  Undina  penicilkUa,  191^  from 
the  Lithographic  Stone  (Lower  Kimmeridgian)  of  Bavaria.     The 
range  of  the  suborder  in  the  present  state  of  our  knowledge  is 
from  the  Lower  Carboniferous  to  the  Upper  Cretaceous.     Tht 
proximal  skeletal  elements,  or  axonosts,  of  the  anal  fin  and  of  each 
of  the  dorsal  fins  are  fused  into  a  single  piece.     The  paired  fins 
are  comparatively  short  (obtusely  lobate)^  and  the  skeleton  of  the 
pectoral   is  unibasal.       The  vertebral  column   is  without  bonj 
centra.     In  the  tail  fin  above  and  below  the  vertebral  axis  the 
axonosts  are  equal  in  number  to  the  neural  and  hsemal  spines  of 
the  vertebrae,  and  each  axonost  is  directly  connected  with  a  single 
dermal  6n-ray.     The  outline  of  the  tail   is  symmetrical,  usually 
with  an  axial  vestige  of  the  dwindling  caudal  fin  proper,  showing 
that  the  "  tail  fin  "  is  composed  mainly  of  detached  portions  of  the 
dorsal  and  anal  fins.     The  distal  parts  of  the  dermal  fin-rays  of  all 
the  fins  are  transversely  jointed,  but  tbey  are  not  forked.     The 
scales  are  cycloid,  and  the  teeth  are  simple.     The  skeleton  of  the 
gill-cover  is  reduced   to  a   single  opercular  bone.      There  is  a 
bony  wall  to  the  air-bladder.     The  nostrils  are  on  the  under  side 
of  the  snout.     The   principal  genera  are  Ccglacanikus   (Carbo- 
niferous and  Permian  of  Britain  and  Germany),  Undina  (Jurassic), 
Diplvms  (Trias  of  North  America),  and  Macropama  (Cretaceous 
of  England,  &c.). 
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POLYPTEROIDES. 

p  ,  The  suborder  Polypteroides  includes  the  only  modern  Crosso- 

pterus.  pterygian  fishes^  namely  Polypierus  (193^  and  fig.  40),  and 
Calamichthys  (195),  fresh-water  fishes  of  tropical  Africa.  The 
dorsal  fin  has  the  form  of  numerous  finlets,  each  with  a  spine  in 
front ;  the  outline  of  the  tail  is  symmetrical^  and  the  axis  is  not 
uptilted  in  the  adult,  although  it  is  in  the  young.  The  pectoral 
fins  are  obtusel^f  lobate;  the  skeleton  of  each  consists  of  three 
basal  elements  articulating  with  the  shoulder  girdle,  a  row  of  rod- 
like bones  radiating  from  their  periphery,  and  long,  thin,  closely-set 
dermal  fin-rays  supporting  the  marginal  fringe  of  the  fin ;  the 
pelvic  fins  are  not  lobate.  The  centra  of  the  vertebrae  are  ossified, 
and  are  concave  in  front  and  behind  (amphicoelous).  The  scales 
are  rhombic,  set  in  oblique  lines,  thick,  with  an  external  layer  of 
smooth,  hard  vitro-dentine  or  ganoin,  covered  by  soft  skin.  The 
teeth  are  simple,  the  walls  not  folded.  There  are  two  vomerine 
bones,  and  two  jugular  plates.  The  nostrils  are  on  the  upper  side 
of  the  snout  and  project  as  short  tubes;  the  spiracles  remain 
open. 


Fig.  40. — Polyptenis  bichir, 

Polypierus  (193),  like  the  Lung-fishes,  is  capable  of  breathing 
air,  but  it  cannot  remain  alive  out  of  water  more  than  three  hours. 
The  air-bladder  is  double  and  cellular,  and  its  duct  opens  into 
the  ventral  wall  of  the  pharynx.  Its  blood-supply  is  from  the 
efferent  vessel  of  the  last  gill ;  its  vein  joins  the  hepatic  vein,  and 
does  not  carry  the  blood  direct  to  the  heart  as  it  does  in  the  DipnoL 
The  young  Polypterm  has  an  external  gill,  which  is  attached 
to  the  operculum  (fig.  41).  Ten  or  more  species  of  Polyptem 
are  known ;  the  earliest  known  species  is  Pofypterus  bic/ur  of  the 
Nile,  which  is  said  to  attain  a  length  of  four  feet.  It  feeds  on 
small  fishes^  frogs,  and  crustaceans.     Calamichthys  (195),  is  a 
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smaller  and  more  attenuated  and  eel-like  fish  than  Polyptenis;  it 
has  no  pelvic  fins,  and  the  dorsal  finlets  are  more  isolated,  and 
each  spine  supports  but  a  single  soft  ray.  The  fish  lives  in  shallow 
parts  of  the  Senegal  and  Congo  among  the  interlaced  roots  of 
palms. 


Fig.  41. — Larva  of  P6lypten*s  senegalensis.  X  4,  showing  the  large  external 
gilL     (From  Bridge,  Camb.  Nat.  Hist.,  vii,  1004,  after  Budgett) 


ASTYLOPTERYGII  (Ganoid  Fishes  without  Lobed  Fins). 

In  the  Astylopterygii  the  paired  fins  have  not  a  conspicuous 
muscular  ''  lobe.''  The  projecting  part  of  the  fin  consists  of  skin 
supported  by  large  bony  fin-rays  of  dermal  origin^  which  articulate 
at  their  bases  with  a  row  of  cartilages  or  bones,  called  the  pterygia, 
embedded  in  the  body  and  connected  with  the  shoulder  girdle 
(see  skeleton  of  pectoral  fin  of  Sturgeon,  209,  and  of  Gar-pike,  21 7). 
The  pelvic  fins  are  set  far  behind  the  pectorals  (abdominal 
position) ;  the  skull  is  well  protected  by  dermal  bones ;  there  is  no 
supraoccipital  bone.  The  known  range  of  these  fishes  is  from  the 
Devonian  epoch  to  the  present  time.  In  the  living  representatives, 
c.  g.  the  Sturgeon,  Gar-pike  and  Bow-fin,  the  heart  has  a  conus 
arteriosus  provided  with  two  or  more  rows  of  valves ;  there  is  a 
spiral  valve  in  the  intestine;  abdominal  pores  are  present;  the 
air-bladder  has  ah  open  duct ;  the  testis  is  connected  with  the 
kidney ;  and  the  optic  nerves  meet  below  the  brain  in  the  form  of 
a  chiasma.  There  are  three  suborders,  the  Sturioniformes  or 
Sturgeons,  the  Lepidosteiformes  or  Gar-pikes,  and  the  Amiiformes 
or  Bow-fins. 
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Stdrionifokues  (Sturgeons). 

Tde  Sturioniformes  or  Chondrostei  are  the  fishes  long  known  » 
the  "  Cartilaginons  Ganoids."  In  tbe  most  ancient  forms  (e.  g. 
Palteonucua,  196,  and  fig.  42)  the  covering  of  the  body  conttsts 
of  a  coDtinaona  cnirasB  of  rhombic  scales,  rarely  of  cycloid  scales. 
In  the  modern  forms  the  skin   is  almost  devoid  of  scales,  as  in 


Fio.  43. — Restoration  of  l^lacni»ctu  maeropomua. 
(After  R.H.Twquair.) 

Pohfodon,  the  Faddle-fish  (211),  or  there  are  five  longitudinal  rows 
of  keeled  scutes,  as  in  Acipetiser,  the  Sturgeon  (201).  The  endo- 
skeletonis  largely  cartilagioouR;  the  bead  is  covered  with  bony  plates 
of  dermal  origin ;  the  notochord  is  persistent  and  not  constricted  by 
the  formation  of  vertebral  centra.  There  is  a  single  dorsal  fia 
and  a  single  anal  fin,  with  fulcra,  i.  e.  spine-like  scales  along  tbe 
front  edge ;  the  fin-rays  of  the  median  fins  are  more  numeroai 
than  the  basal  elements  ;  tbe  caudal  fin  is  usually  beterocerca]  and 
with  fulcra.  The  pelvic  fins  have  a  series  of  basal  cartilages.  An 
infraclavicle  is  present  in  the  pectoral  ^rdle,  in  addition  to  tbe 
clavicle  and  supraclavicle  (see  208).  Tbe  teetb  are  small  or 
absent.  The  range  of  tbe  suborder  is  from  tbe  Lower  Devoniaa 
to  the  present  time. 

The  Palteoniscidie  (19&-197>  are  extinct  fishes  with  elongate 
and  fusiform  body,  with  short-based  dorsal  and  anal  fins,  and  witb 
a  complete  investment  of  rhombic  scales,  rarely  with  cycloid  scales. 
Tbe  Palseoniscid  fishes  range  from  tbe  Devonian  to  the  Jurassic, 
and  were  most  abundant  in  Carboniferous  and  Lower  Permian 
times.  Cheirolepia  (\97),  is  of  Devonian  age,  and  PaltemnKta 
(196)  Upper  Permian. 
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The  Flatysomatidn  (198)  are  extinct  fiebes  ranging  from  the 
Carboniferous  to  the  Permian.  The  body  is  laterally  compresBed 
and  rather  deep  in  a  vertical  direction,  with  a  close  investment  of 
rhombic  scales ;  the  base  of  the  dorsal  fin  is  extended,  the  tail 


heterocercal.     As  in  the  previous  family  there  are  broad  branchio-       „    . 
rtegal  rays,  with  an  anterior  median  plate  in  front.     The  jaws  are      odu«. 
Bbort  and  stoat,   the    teeth  obtuse.      The  principal  genera  are 
Cheirodus  (198,  and  fig.  43),  Eurynotvs,  and  Platysomus. 
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The  Chondrosteidse  (e.  g.  200),  which  may  be  regarded  as  a 
connectiDg  link  between  the  ancient  Palseoniscidse  and  the  modon 
Sturgeons,  include  Chondrosteus,  from  the  Lower  Lias  of  England, 
and  GyrosteuSf  from  the  Upper  Lias  of  Yorkshire.  There  are  no 
scutes  in  the  skin^  but  the  dorsal  lobe  of  the  tail-fin  is  armed  with 
fulcra  and  clothed  with  rhombic  scales.  The  mouth  is  small, 
situated  on  the  under  side  of  the  snout,  and  without  teeth  in  the 
adult.  The  eye  is  set  far  forward ;  there  are  numerous  branchio- 
stegal  rays. 

In  the  Polyodontidae^  a  modern  family  including  the  Paddle- 
fish  of  the  Mississippi  valley  (211),  and  the  Sword-bill  Sturgeon  of 
the  rivers  of  China  (212),  the  scales  in  the  skin  are  very  small  and 
isolated ;  the  tail  is  heterocercal,  and  is  armed  with  fulcra  on  the 
upper  edge,  the  snout  is  much  prolonged,  and  without  barbels. 
The  mouth  is  large,  with  minute  teeth  ;  the  bones  of  the  cranial 
roof  form  a  discontinuous  shield;  there  are  no  spines  to  the 
pectoral  fins. 

The  Paddle-fish  or  Spoon-bill  Sturgeon,  Polyodon  folium,  211, 
is  sluggish  in  its  habits  and  feeds  chiefly  on  the  minute  organisms 
contained  in  the  mud  which  it  consumes.  The  gill-rakers  are 
long  and  fine^  and  form  an  efficient  filter,  preventing  the  food 
particles  escaping  through  the  gill-slits  with  the  expiratory  current 
of  water.  The  paddle-shaped  rostrum  of  the  fish  is  used  for 
stirring  up  the  mud,  and  serves  also  as  an  organ  of  touchy  necessary 
to  the  animal  in  consequence  of  the  smallness  of  the  eyes  and  the 
muddiness  of  the  water  which  renders  distinct  vision  impossible. 
The  Paddle-fish  reaches  an  occasional  length  of  six  feet  and  a 
weight  of  120  lbs.,  but  the  average  size  is  from  10  to  30  lbs.  The 
Sword-bill  Sturgeon,  Psephurus  gladius,  212,  has  a  tapering 
rostrum^  and  the  fulcra  of  the  fins  are  fewer  and  of  larger  siie 
than  those  of  the  Paddle-fish.  The  Sword-bill  is  said  to  attain  a 
length  of  20  feet;  in  its  habits  and  mode  of  life  it  resembles  the 
Paddle-fish. 

In  the  Acipenseridse,  or  Sturgeons  proper,  there  are  five  longi- 
tudinal rows  of  keeled  plates  or  scutes,  and  also  small,  irregular, 
stellate  scutes  scattered  throughout  the  skin ;  the  mouth  is  small, 
inferior,  suctorial,  and  without  teeth  in  the  adult,  and  there  are 
four  barbels  in  front  of  the  mouth.     There  are  fulcra  on  the  firont 
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edge  of  the  upper  lobe  of  the  tail  fin,  which  is  typically  hetero- 
cercal.  The  first  fin-ray  of  the  pectoral  fin  is  stout  and  spine-like. 
The  gill-cover  is  supported  by  a  single  plate  (opercular  bone),  and 
there  are  no  branchiostegal  rays.  The  bones  of  the  cranial  roof 
form  a  continuous  shield,  which  has  a  median  series  of  bones,  not 
present  in  the  Chondrosteidse. 

The  fifteen  or  more  species  of  Stargeon  (Acipenser)  that  are  Sturgeon, 
known  occur  in  the  seas,  estuaries  and  rivers  of  the  temperate  and 
northern  regions  of  the  northern  hemisphere.  Most  Sturgeons 
are  migratory  fishes,  living  in  the  sea,  but  ascending  rivers  for  the 
purpose  of  spawning.  Although  the  Sturgeons  are  not  allied 
to  the  Salmons  and  are  structurally  very  dissimilar,  there  is  a 
strange  parallelism  in  their  habits  and  distribution ;  they  are  both 
anadromous,  living  in  the  sea  but  ascending  rivers  to  spawn,  and 
are  both  northern  forms,  common  in  Europe  and  North  America, 
less  common  in  Asia ;  in  both  there  are  some  species  or  varieties 
which  are  non-migratory  and  confined  to  fresh  water.  Sturgeons 
are  ground-feeders  and  rout  about  diligently  in  the  gravel,  sand 
and  mud  for  the  worms,  small  fishes,  molluscs  and  crustaceans 
that  constitute  their  food.  The  mouth  is  very  protrusible,  and  is 
thrust  downward  as  a  spout-like  tube  into  the  mud. 

The  Sturgeons  are  fishes  of  considerable  economic  importance. 
The  flesh,  though  rich  and  fat,  is  esteemed  as  an  article  of  food, 
and  the  ovaries  of  numerous  Russian  and  American  species  find 
their  way  to  market  in  the  form  of  *'  caviare.''  The  collection  of  Oavian. 
the  unshed  spawn  and  its  conversion  into  caviare  form  an  im- 
portant summer  industry  near  the  mouths  of  the  great  rivers  of 
Eastern  Europe.  One  of  the  most  important  stations  is  at 
Kubinsk,  on  the  Volga,  where  the  people  collect  in  thousands  in 
the  late  spring  and  await  the  advent  of  the  fish  in  the  river.  As 
soon  as  notice  is  given  by  a  look-out  man  of  the  arrival  of  the 
shoal,  the  people  attack  the  fish  by  nets  and  spears.  The  ovaries 
are  taken  out,  washed  in  vinegar,  and  spread  upon  boards  in  the 
open  air.  Salt  is  then  rubbed  in  by  hand  and  the  caviare  is 
pressed  in  bags  and  packed  in  kegs  for  the  market.  In  Russia 
caviare  is  a  regular  article  of  diet,  but  in  the  western  countries  of 
xiarope  it  is  eaten  only  as  a  delicacy  or  a  savoury.  There  is  a 
superior  form  of  caviare  which  is  not  salted  and  pressed,  but  is 
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preserved  on  ice  until  it  is  required  for  consumption.  From  the 
Isinglass,  air-bladder  of  the  Sturgeon  isinglass  is  prepared  (see  specimeiiB 
1185  in  Cabinet-case  28).  The  air-bladders  are  slit  open  and 
cleaned  and  sent  to  market  in  the  rough  form,  or  the  isinglass  is 
extracted  by  hot  water  and  dried  in  the  form  of  thin  sheets,  which 
are  sold  as  sheets,  of  various  qualities,  or  are  cut  up  into  threads 
or  rolled  and  bent  into  '^  staple.''  Specimens  of  all  these  kinds 
are  shown. 

The  great  Russian  Sturgeon,  Acipenser  huso,  that  furnishes  so 
much  of  the  caviare  and  isinglass  of  commerce,  is  not  at  the  time 
of  writing  this  guide-book  on  exhibition  in  the  museum.  It  grows 
to  a  weight  of  3,000  lbs.,  and  is  found  in  the  Black  Sea,  Caspian 
Sea,  Sea  of  Azov  and  their  rivers.  The  Sturgeon  that  is  found  off 
the  British  coast  is  Acipenser  sturio,  a  species  that  is  also  caught 
in  the  Black  Sea,  the  Mediterranean,  the  seas  of  Western  and 
Northern  Europe,  and  on  the  Atlantic  coast  of  North  America. 
It  grows  to  10  or  11  feet.  The  specimen  1136  hanging  from  the 
rail  opposite  Wall-case  6  was  caught  on  the  Dogger  Bank  in 
1873,  and  measures  10  feet 4 inches;  that  marked  1102,  standing 
within  the  centre  rail,  measures  a  little  over  8  feet. 

Acipenser  sturio  is  commonly  called  the  Royal  Sturgeon,  speci- 
mens caught  in  British  waters  being  the  property  of  the  sovereign, 
although  the  royal  prerogative  is  not  exercised.  In  parts  of 
the  Continent  where  it  is  common  this  Sturgeon  {Acipenser 
sturio)  is  utilised  as  a  source  of  caviare  and  isinglass,  as  also  are 
the  Short-snouted  Sturgeon,  Acipenser  ffuldenstddtii,  201,  of  the 
Danube  and  rivers  and  seas  of  Russia  and  Western  Asia,  and 
the  Acipenser  stellatus  of  Russia,  204,  so  called  from  the  star- 
shaped  ossifications  in  the  skin.  Acipenser  naccarrii,  205,  is  a 
Sturgeon  confined  to  the  Adriatic ;  it  is  known  to  the  Italian 
fishermen  as  the  '^  Storione  cobice.'^  Acipenser  macuhsus^  206,  is 
the  common  Sturgeon  of  America ;  it  is  found  on  the  coasts  and 
in  the  rivers  of  Arctic  and  Eastern  North  America ;  Acipenser 
rubicunduSy  202,  is  common  in  the  great  lakes  of  North  America, 
and  is  called  the  Lake  Sturgeon.  The  Sterlet,  Acipenser  ruihenMS, 
203,  is  a  small  Sturgeon,  rarely  exceeding  three  feet  in  length, 
found  in  the  seas  and  rivers  of  Russia  and  also  in  the  Danube; 
the  flesh  of  the  Sterlet  is  considered  exceptionally  choice. 
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The  Shovel-Dosed  Sturgeon^  Seaphirhynchus  platyrkynchus,  210,  shoyelr 
of  the  Mississippi  and  other  rivers  of  the  Southern  States  of  North  nose, 
America  is  confined  to  fresh  water.  It  di£fers  from  the  true 
Sturgeons  of  the  genus  Acipenaer  in  the  rostrum  being  long  and 
flattened,  in  the  absence  of  open  spiracles,  and  in  the  union  of  the 
longitudinal  rows  of  scutes  beneath  the  dorsal  fin  to  form  a  scaly 
armour  investing  the  tail,  whereas  in  the  Sturgeons  proper  the 
rows  of  scutes  remain  distinct  as  far  as  the  tail. 

Lefidosteiformes  (Gar-pikes). 

The  Lepidosteiformes  or  ^tbeospondyli  are  a  small  suborder 

including  two  families,  the  Aspidorbynchidae  and  the  Lepidosteidse, 

the  former  with  extinct  fishes  only.     The  body  is  covered  with 

thick,  rhombic  scales,  with  a  hard  superficial  layer  of  ganoin ; 

they  are  arranged  in  oblique  rows  and  are  covered  by  a  thin  skin. 

All  the  fins  have  fulcra ;  the  fin-rays  are  branched  and  jointed  at 

their  ends.     The  dorsal  and  anal  fins  are  single  and  short-based, 

and  their  endoskeletal  elements  are  as  numerous  as  the  dermal 

fin-rays.     The  pectoral  fin  has  one  row  of  basal  bones  (pterygia) 

carrying  the  dermal  fin-rays  * ;  the  pelvic  fins  have  not  a  series 

of  basal  cartilages.     There  is  no  infraclavicie  in  the  pectoral  girdle, 

and  there  is  no  pelvic  girdle.     The  spiracle  is  wanting  ;  the  snout 

is  elongated ;  in  the  mandible  are  splenial  and  coronoid  bones ; 

the  vomerine  bone  is  paired;   there  are  no  jugular  plates;  the 

opercular  apparatus  is  complete ;  between  the  preopercular  bone 

and  the  orbit  are  one  or  more  rows  of  postorbital  bones. 

The  Aspidorhynchidse  (213,  and  fig.  44,  p.  78),  are  long-bodied 
fishes  with  a  pointed  preoral  rostrum,  and  deep,  rhomboidal,  un- 
equal scales.  The  fins  are  small,  the  fulcra  weak ;  the  caudal  fin 
is  homocercal,  t.  e.  with  symmetrical  outline  and  without  obvious 
uptilting  of  the  vertebral  axis.     The  vertebral  centra  are  either 

*  The  preparation  marked  217  shows  not  merely  the  characters  of  the 
pectoral  fin-skeleton  of  Lepidosteus,  but  may  be  taken  to  illustrate  the 
distinctive  features  of  the  astjlopterygian  fin  generally.  The  dermal  fin- 
rays  are  strongly  developed  and  form  the  most  important  part  of  the  tin, 
while  the  basal  parts  of  the  skeleton,  the  pterygia,  are  reduced  as  compared 
with  those  of  the  stylopterygian  fin.  and  are  contained  in  a  small  muscular 
mound  which  projects  but  little  from  the  side  of  the  hody. 
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ring-sbaped  or  biconcave.  Tbe  teeth  are  sharp  ;  the  lower  jaw 
has  a  movable  premandibular  bone ;  the  braochiostegal  rays  an 
numerous.  These  fishes  range  from  the  Lower  Oolite  to  tbe 
Upper  Cbalk;  there  are  two  genera,  Aapidarhynchu  (213)  and 
BeUmoatomut. 


In  the  family  Lepidostcidn  the  fin-fulcra  are  large ;  the  tail  has 
a  fairly  symmetrical  outline  although  the  vertebral  axis  ia  con- 
spicuously uptilted ;  the  centra  of  the  vertebm  are  well  osaified 
and  are  convex  in  front  and  concave  behind  (opisthocoelons)  ;  tbe 
teeth  are  numerous,  of  unequal  size,  and  the  larger  ones  have  the 
bases  folded  in  a  manner  reminiscent  of  those  of  the  Holopty- 
chioidea.  The  maxilla  consists  of  several  small  bonea  in  Beriea ; 
the  branchioategal  rays  are  usually  three.  The  conus  arterioani 
has  eight  longitudinal  rows  of  valves,  five  in  each  row.  Renoaina 
of  species  of  Lepidosteu*  are  known  from  Eocene  and  later  strata. 

The  existing  species  of  Lepidosteui,  known  as  Gar-pikes  (214- 
216,  and  fig.  45],  inhabit  the  fresh  waters  of  North  America 


Flfl.  45. — Broad-nosed  Gar-Pike,  Lepidottetu  viridu. 

and  Cuba  and  one  speciea  occurs  in  China.  The  fished  are 
sluggish  but  voracious.  They  themselves  are  valueless  as  food, 
and  they  create  havoc  among  other  fresh-water  fiahes,  against 
whose  attacks  they  are  invulnerable.  Except  in  the  breeding 
season  the  Gar-pike  frequents  the  deeper  parts  of  the  rivers  and 
lakes.     Tbe  fish  riica  constantly  to  the  sorface,  where  it  ents 
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bubbles  of  gaa  from  the  DostriU,  situated  uear  the  end  of  the 
sDouCj  in  a  manner  suggesting  that  the  air-bladder  assists  ia  the 
respiration. 

Amiifobhes  (Bow-fins). 

The  Amiiformes  or  FroloBpondyli  form  a  suborder  of  fishes 
all  of  which,  except  Amia,  the  Bow-fin  of  North  America,  are 
extinct,  and  most  of  which  are  Mesozoic  in  their  strstigraphical 
range.  The  dermal  fin-rays  of  the  dorsal  and  anal  fins  are  equal 
in  number  to  the  endoskeletal  supporting  elements;  the  endo- 
skeletal  elements  of  the  pelvic  fins  are  rudimentary  or  absent; 
there  is  no  infraclavicle  in  the  pectoral  girdle.  The  extremity  of 
the  vertebral  column  is  upturned,  but  the  outline  of  the  tail-fin  is 
symmetrical.  There  is  a  median  jugular  plate  between  the  halves 
of  the  mandible;  the  branch iostegal  rays  are  fiattened  and  rather 
broad ;  in  the  mandible  are  splenial  and  coronoid  bones ;  there 
are  two  vomerine  bones  (coalescent  in  the  Fycnodontide) ;  there 
is  no  Bupraoccipital  bone  (except  in  Dapedius).  The  suborder 
comprises  the  families  Semionotidte,  Alacrosemiidfe,  Fycnodontidffi, 
Eug:natbid£,  Amiidffi,  aud  Pachycormidse. 


PlU.  46. — Ltpidotiit  manUlli. 

The  Semionotidte  (fig.  46),  the  oldest  and  most  generalised  of 
the  Amiiformes,  are  represented  by  Lepidotia  notoptena  (222), 
from  the  Lithographic  Stone  of  Bavaria,  the  great  Lepidoius 
vtaximus  (1037,  Table  49)  from  the  same  formation  and  locality, 
and  a  specimen  of  Dapedius   leioiomtta  (228).      In  this  family 
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the  body  is  somewhat  compressed  laterally  and  of  modermte 
vertical  depths  and  is  covered  with  rhombic  scales ;  the  dorsal  fin 
does  not  extend  more  than  half  the  length  of  the  trunk ;  all  the 
fins  have  large  fulcra.  The  gape  of  the  mouth  is  small,  the  jaws 
and  vomer  are  provided  with  several  rows  of  teeth,  more  or  less 
conical.  The  vertebrae  have  either  half-centra  or  ring-centra 
only,  the  notochord  being  evidently  largely  persistent  in  adult 
life.  The  parietal  bones  meet  in  the  middle  line.  The  range  of 
the  family  is  from  the  Upper  Permian  to  the  Cretaceous* 

In  the  family  Pycnodontidse  also  the  body  is  compresaed, 
Pycpo-  high  and  oval,  with  rhombic  scales,  which,  however,  are  in  some 
cases  wanting  in  the  hinder  part  of  the  body.  The  pelvic  fins  are 
small,  the  dorsal  and  anal  fins  are  more  or  less  extended,  and 
the  fin-rays  robust ;  there  are  no  fulcra.  There  are  no  vertebral 
centra,  the  notochordal  sheath  being  apparently  without  any 
ossifications.  The  opercular  apparatus  is  reduced;  there  is  no 
jugular  plate;  the  parietal  bones  are  separated  by  an  occipital 
plate.  The  gape  of  the  mouth  is  small,  the  dentition  consists 
of  prehensible  teeth  on  the  premaxillary  and  dentary  bones, 
and  oval  teeth  adapted  for  crushing  on  the  vomerine  and  splenial 
bones  (see  225).  The  family  ranges  from  the  Lower  Lias  to  the 
Lower  Eocene;  the  principal  genera  are  Gyrodus  (224,  Qyrodus 
circularis,  from  the  Lithographic  Stope  of  Bavaria),  Mesiurus, 
Mesodon  and  Pycnodus. 

The  Eugnathidse,  e.  g.   Eugnathus    orthostomug,   226,    are   a 
family  of  fishes  which  must  have  been  predatory,  judging  from 
their  large,  strong  mouth  and  their  teeth,  the  marginal  ones  of 
which  are  conical  and  larger  than  the  inner  teeth.     The  bodv 
is  long  and  not  much  laterally  compressed,  the  scales  are  rhombic, 
the  fulcra   large,  the  fin -rays   robust,  the  dorsal  and  anal  fins 
short-based.     The  vertebral  centra  are  rarely  more  than  incomplete 
rings  (hypocentra  and  pleurocentra  alternating),  two  such  rings 
to  each  vertebra.     The  opercular  apparatus  is  complete,  with  a 
single  jugular  plate ;  the  premaxillse  are  in  contact.     The  family 
ranges  from  the  Trias  to  the  Cretaceous. 
Amii<^m        The  family  Amiidse  is  a  small  one  containing  the  living  Amia, 
a  fish  which  in  structure  approaches  more  nearly  to  the  Neichthyes 
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or  Teleostei  than  do  any  of  the  other  fishes  of  the  order  Asty- 
lopterygii*  The  body  is  somewhat  compressed  laterally^  and 
covered  with  thin,  flexible,  cycloid  scales ;  the  dorsal  fin  is  more 
or  less  long  and  low,  the  anal  fin  is  short-based ;  the  fin-rays  are 
robust ;  there  are  no  fulcra,  except  in  Megalurus,  The  tail  is 
nearly  homocercal,  with  a  rounded  hinder  margin ;  it  is  distinctly 
heterocercal  in  the  young.  The  vertebrse  are  well  ossified  (except 
in  Liodesmus)  and  are  amphiccelous  (i.  e*  the  centra  are  hollow 
both  in  front  and  behind) ;  in  the  caudal  region  the  half-centra 
remain  distinct.  The  skull  bears  a  close  resemblance  to  that 
of  the  Teleostei,  but  the  vomer  is  paired,  and  there  is  no  supra- 
occipital  bone.  The  opercular  apparatus  is  complete,  and  there 
is  a  large  median  jugular  plate.  The  premaxillary  bones  meet, 
and  are  not  separated  as  they  are  in  the  next  family. 

The  Bow-fin,  Amia  calva,  227,  of  the  North  American  lakes  Bow-fin. 
and  rivers,  is  the  sole  existing  member  of  the  family;  it  grows 
to  about  30  inches  in  length ;  it  is  voracious  and  feeds  upon 
crustaceans  and  insects.  The  general  coloration  is  a  dark  mottled 
green ;  the  male  is  smaller  than  the  female  and  is  distinguished 
by  the  presence  of  a  round  black  spot  encircled  by  a  margin  of 
oraDge  at  the  base  of  the  tail.  The  Bow-fin  is  valueless  as  food, 
the  flesh  being  soft,  watery  and  ill-flavoured.  The  air-bladder 
is  cellular  and  lung-like,  and  opens  into  the  dorsal  wall  of  the 
pharynx.  Owing  to  the  high  development  of  the  air-bladder  as 
a  lung.sac  the  fish  can  live  out  of  water  for  a  long  time. 

The  Pachycormidse  (e.  g.  Hypsocormus,  229)  are  an  extinct  Pachy- 
family  of  large-mouthed,  predatory  fishes  related  to  the  Amiidae.  cormid«. 
The  scales  are  thin  and  rhombic,  sometimes  rounded  at  the 
postero-inferior  angle.  The  dorsal  fin  is  short  based,  with 
fin-rays  slender  and  closely  set,  and  fulcra  few  or  absent.  The 
ethmoid  region  of  the  cranium  is  fused  with  the  vomerine  bones, 
and  is  more  or  less  produced  in  front  of  the  mouth,  forming 
a  prominent  rostrum  which  separates  the  two  premaxillse.  The 
branchiostegal  rays  are  numerous ;  there  is  a  single,  large 
jugular  plate.  Some  of  the  teeth  are  large  and  conical.  Feeble 
ossifications  sometimes  occur  in  the  sheath  of  the  notochord, 
but  in  most  cases  the  notochord  persisted  without  reduction  in 
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adult  life.  The  family  ranges  from  the  Lias  to  the  Lower 
Cretaceous,  and  includes  the  genera  Packycormus,  EuihynoiuSj 
HypsocormuSf  and  some  others. 

NEICHTHYES  or  TELEOSTEI 
(*'  Modern  "  Bony  Fishes) . 

The  great  majority  of  living  fishes,  fresh-water  and  marine, 
fall  under  the  head  Neichthyes  or  Teleostei.  The  skeleton  of 
the  paired  fins  consists  almost  entirely  of  ossified  fin-rays  of 
dermal  origin,  the  row  of  ossified  cartilages  (pterygia)  with  which 
the  basal  ends  of  these  are  connected  being  very  greatly  reduced; 
except  in  the  reduction  of  the  pterygials  the  paired  fins  resemble 
those  of  the  previous  order,  the  Astylopterygii,  and  by  some 
authorities  the  orders  Astylopterygii  and  Neichthyes  are  grouped 
together  under  the  same  head,  the  Actinopterygii,  characterised  by 
the  importance  of  the  dermal  fin-rays  in  comparison  with  the 
basal  parts  of  the  pectoral  fin- skeleton.  The  muscles  of  the  fin 
are  confined  to  the  basal  parts^  so  that  there  is  no  ''lobe''  to 
the  fin  such  as  occurs  in  the  order  Stylopterygii. 

The  scales  are  thin,  oval  and  overlapping ;  in  a  few  cases  they 
are  absent,  or  exist  in  the  form  of  hard  scutes.  Only  in  extinct 
transitional  forms  such  as  Pholidophorus  are  rhombic  scales  with 
superficial  layer  of  ganoin  present,  and  the  same  applies  to  the 
fulcra  of  the  fins.  The  skeleton  is  mainly  bony ;  the  vertebrae  are 
distinct,  and  the  centra  are  usually  hollow  in  front  and  behind 
(amphicoelous).  In  most  cases  the  hind  end  of  the  vertebral 
column  is  uptilted,  although  the  outline  of  the  tail  fin  is 
symmetrical  (homocercal)  with  an  abruptly  truncated  or  forked 
hind  edge.  The  vomerine  bone  is  single,  never  paired ;  there  is 
no  splenial  bone  in  the  mandible  and  no  exact  equivalent  to 
the  coronoid  bone  of  the  Astylopterygii ;  there  is  a  supraoccipital 
bone  in  the  cranium.  The  infraclavicular  bone  of  the  shoulder- 
girdle  is  wanting. 

The  spiracle  is  closed.  The  heart  has  no  conus  arteriosus 
(except  Albtdd) ;  the  intestine  has  no  spiral  valve  (except  Ckiro' 
centrus) ;  the  optic  nerves  cross  one  another  beneath  the  brain 
and  do  not  form  an  optic  chiasma. 
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Physostomi. 

The  Teleostei  or  Neichthyes  are  divided  into  two  main  sections 
or  "  grades/^  the  Physostomi  and  the  Physoclisti.  In  the  fishes 
•of  the  grade  Physostomi  the  air-bladder  is  usually  present,  and 
remains  in  open  communication  with  the  alimentary  canal  by  a 
tube  called  the  '^  pneumatic  duct/'  The  tishes  are,  on  the  whole, 
less  specialised  than  those  of  the  grade  Physoclisti.  Included 
in  the  Physostomi  are  the  Salmoni-clupeiformes  or  Isospondyli — 
the  Salmons,  Herrings  and  allied  fishes ;  the  Gyprini-siluriformes 
orOstariophysi — the  Carps  and  Cat-fishes;  the  Anguilliformes  or 
Apodes — the  Eels ;  and  the  Esociformes  or  Haplomi — the  Pikes 
and  their  allies. 


Salmoni-clupeiformes  (Salmons,  Herrings,  etc.). 

The  Salmoni-clupeiformes  or  Isospondyli  are  the  most  primitive 
of  the  Teleostei,  and  approach  the  Ganoid  fishes  (e.  g.  Amid)  more 
closely  than  do  other  Teieosteans.  The  suborder  includes  the 
Tarpons,  Herrings,  Mormyrids,  Osteoglossids,  Salmons  and 
Trouts.  The  anterior  vertebrae  are  simple  and  not  converted 
into  a  mechanical  link-work  for  connecting  the  air-bladder  with 
the  ear  as  they  are  in  the  next  suborder,  the  Cyprini-siluriformes. 
The  maxillary  bone  forms  usually  part  of  the  margin  of  the  upper 
jaw ;  there  are  no  barbels.  The  pelvic  fins  have  many  rays  and 
are  abdominal  in  position,  s.  e.  are  set  some  distance  behind  the 
pectoral  fins.  The  shoulder-girdle  is  connected  with  the  back 
of  the  cranium  by  the  post-temporal  bone,  and  has  a  mesocoracoid 
element  (see  girdle  of  Salmon,  277),  a  bone  found  in  the  pectoral 
girdle  of  all  Ganoids,  but  among  the  Teleostei  in  the  Salmoni- 
clupeiformes  and  the  Cyprini-«iluriformes  only.  None  of  the  fins 
have  spinous  fin-rays. 

The  families  Leptolepidae  (e.  g.  Leptolepis  dubiiis,  232),  Pholi- 
dophoridse  and  Oligopleuridse  include  small  fishes  which  occupy 
a  low  position  among  the  Neichthyes,  and  connect  them  with  the 
Amioid  fishes.  These  fishes  are  extinct,  and  their  remains  are 
found  in  Mesozoic  strata.  In  all  of  them  there  is  an  aperture  in 
-  the  middle  of  each  centrum  through  which  passed  the  more  or  less 
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persistent  notochord.'  In  tbe  Pholidophoridse  the  scales  an 
rhombic,  in  the  other  two  families  tbey  are  cycloid.  The  fim 
have  fulcra  in  the  PholidophoridEe  and  Oligopleuridae,  bat  not  is 
the  Leptolepidffi. 

Of  the  living  Teleostean  fishes  the  most  primitive  are  the 
Elopidse.  This  family  iocludes  tbe  Tarpon  of  Florida  (Megalofi 
atlanticus,  1110,  Floor-case  27,  and  tig.  47),  the  Oi-eye  {Megt- 
lops  a/prinoides,  234),  the  Ten-pounder  {Elops  sauna,  233), 
and  some  extinct  forms.  The  scales  are  not  deciduous  aa  ther 
are  in  tbe  Herrings  {Chiped),  the  dorsal  and  anal  fins  are  sniall, 
the  former  with  short  base  and  situated  about  tbe  middle  of  the 
length  of  the  body ;  the  pectoral  fins  are  set  low  down  the  sides 
of  the  body ;  the  pelvic  fins  have  10-16  fin-rays.  The  mouth  is 
wide  and  terminal,  tbe  teeth  are  minute  and  uniform  io  character. 
There  is  a  single  median  jugular  plate,  a  bone  which  occurs  in 
no  other  .living  Teleostean  fishes. 


Fro.  47.— Tarpon,  Megalop*  allantiau. 
(From  fioulenger,  Camb.  Nat.  Hiat.,  vii,  l&Ot,  after  Goode.) 

Ehps  saurus  (233)  is  a  fish  of  wide  distribulion  in  tropical  and 
sub-tropical  seas,  and  very  cotnmon  in  the  open  sea  along  the 
coast  of  southern  United  States,  where  it  is  known  as  the  "  Ten- 
pounder."  The  fish  is  not  valued  as  food  except  by  such  people 
as  the  Hawaiians  and  Japanese  who  eat  tishes  raw.  The  young 
are  delicate  and  ribbon -shaped,  like  those  of  the  Lady-fish 
(Albula]  and  tbe  Eel. 

Megalops  differs  from  Elopt  in  having  large  scales  (235). 
a  large,  short  head,  with  oblique  mouth  of  moderate  sixe,  and 
with   a  projecting  lower  jaw;  the  last  ray  of  the  dorsal  fin  is 


TARPON  AND  LADY-FISH.  85 

produced  into  a  long  filament.  The  Tarpon  {Megalops  ailantictis,  Tarpon. 
1110^  Floor-case  27,  also  fig.  47)  is  a  littoral  fish  of  warm 
American  seas^  and  often  enters  rivers  and  even  inland  lakes.  It 
is  carnivorous^  feeding  on  Mullets  and  similar  fishes^  and  grows 
to  a  length  of  seven  feet  or  more  and  a  weight  of  over  100  lbs. 
It  disports  itself  noisily  in  the  water^  frequently  leaping  seven  or 
eight  feet  out  of  the  water  and  returning  head  firsts  with  the  body 
bent  in  the  form  of  an  arch^  and  with  the  gill-covers  widely  open 
displaying  the  red  gills.  The  Tarpon  ranks  as  the  greatest  of 
the  game  fishes  and  when  hooked  affords  good  sport ;  it  is 
caught  by  rod  and  line  from  rowing  boats. 

The  Ox-eye,  Megalops  cyprinoides,  234,  differs  from  the  Tarpon  Ox-eye. 
in  being  a  less  slender  fish  ;  the  dorsal  fin  is  not  so  far  back  and 
has  more  fin-rays  (about  20),  as  also  has  the  anal  fin  (about  25). 
Like  the  Tarpon  it  readily  accommodates  itself  to  fresh  water. 
When  the  fishes  are  small,  of  about  the  size  of  Mackerel,  they 
swim  about  in  shoals,  but  when  larger  they  are  solitary.  The 
Ox-eye  rarely  attains  a  lengtb  of  five  feet.  It  affords  most 
excellent  eating,  in  marked  contrast  with  the  Tarpon,  and  in 
some  parts  of  India  it  is  preserved  in  tanks  or  ponds  for  table 
use. 

The  Albulidae  {e.  g.  the  Lady-fish,  236)  have  a  small  mouth, 
with  thick  lips,  and  overhung  by  the  bluntly-pointed  snout. 
There  are  large  crushing  teeth  in  the  inner  parts  of  the  mouth, 
and  minute,  pointed  teeth  on  the  bones  of  the  jaws.  As  in  the 
Elopidse  the  pectoral  fins  are  set  low  down,  the  pelvic  fins  have 
10-16  fin-rays;  the  tail  fin  is  well-developed  and  forked,  but 
the  hsemal  arches  are  more  or  less  fused  at  the  base  of  the  tail, 
whereas  in  the  Elopidse  they  remain  separate.  There  are  only 
two  living  genera,  Albula,  the  Lady-fish,  and  Bathythrissa^  a 
deep-sea  fish  of  Japan ;  remains  of  Albula  {Pisodus  oweni)  occur 
in  the  London  Clay  of  Sheppey. 

The  Lady-fish,  Albula  conorkynchus,  236,  is  a  shore  fish  and  Lady-fisb. 
subsists  mainly  upon  bivalve  molluscs,  for  the  crushing  of  which 
its  central  dentition  is  well  adapted.  Full-grown  specimens  of 
the  Lady-fish  range  from  20  to  30  inches  in  length,  and  from 
3  to  10  lbs.  in  weight.  Opinions  differ  as  to  the  value  of  its 
flesh  as  food.     The  fish  gives  good  sport  to  the  angler  when 
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once  it  has  been  induced  to  take  the  bait^  which  is  a  live  masse} 
or  cockle  left  in  a  position  where  the  fish  may  be  expected  to 
come.  The  young  larval  forms  are  band-shaped  and  transparent, 
and  shrink  considerably  in  size  at  the  end  of  the  larval  stage 
of  existence. 

In  Sharks^  Lung-fishes^  Sturgeons,  Gar-pikes  and  Bow-fins 
there  occurs  in  advance  of  the  ventricle  of  the  heart  a  small 
chamber  called  the  '^  conus  arteriosus/^  the  walls  of  which  are 
of  striped  muscle-fibre,  like  those  of  the  ventricle,  and  the 
interior  of  which  is  provided  with  watch-pocket  valves  preventing 
the  blood  from  passing  back  into  the  ventricle.  In  Teleostean 
fishes  generally  there  is  no  conus  arteriosus ;  the  ventral  aorta, 
however,  is  enlarged  at  its  posterior  end,  where  it  comes  off  from 
the  ventricle,  and  this  part  is  known  as  the  "  bulbus  arteriosus.'^ 
Its  walls  are  composed  of  elastic  tissue  and  plain  or  unstriped 
muscle-fibre.  In  the  heart  of  Albula  there  is  a  vestigial  cooos 
arteriosus,  with  striped  muscle-fibres,  and  provided  on  the  inside 
with  two  rows  of  valves^  two  large  ones  in  the  front  row,  and 
two  large  and  two  small  in  the  second  row.  Albula  is  thus 
interesting  as  being  a  connecting  link  between  the  Teleostean 
fishes  generally  on  the  one  hand  and  the  Astylopterygian  fishes, 
such  as  the  Gar-pike  and  the  Bow-fin,  on  the  other. 
Mor-  The  Mormyridse  are  fresh- water  fishes  of  tropical  Africa,  of 

^  '  curious  aspect,  aud  very  variable  in  the  form  of  the  head.  The 
scales  are  small  and  cycloid ;  the  mouth  is  often  very  small  and 
in  some  cases  (e.  g.  Gnathonemus  curvirostris,  242)  set  at  the 
end  of  an  elongated  snout ;  it  is  bounded  above  by  the  premaxillan* 
bones,  which  are  fused  together.  On  each  side  of  the  cranium  is 
a  large  vacuity  occupied  by  a  thick-walled  air-vesicle,  but  in  the 
dried  skull  having  the  form  of  a  foramen  leading  into  the  cranial 
I  cavity  and  loosely  covered  by  a  large,  thin  lamina  of  bone,  the 

supratemporal.  The  gill-opening  is  reduced  to  a  small  slit.  The 
eyes  are  more  or  less  reduced  and  are  often  indistinct  beneath 
a  thick,  semi-transparent  skin ;  the  brain  is  large  in  proportion 
to  the  size  of  the  body.  In  Mormyrm  and  Gymnarchus  and 
some  other  genera  a  feeble  electric  organ  occurs  on  each  side  of 
the  tail,  formed   by  a  modification   of  the   tail   muscles   into  a 
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gelatinous  substance  enclosed  in  regularly  arranged  connective 
tissue  compartments  and  supplied  with  enlarged  spinal  nerves. 
In  all  except  Gymnarchus  there  are  slender  bones,  known  as 
Gemmingerian  bones^  occurring  on  each  side  of  the  tail,  above 
and  below  the  electric  organ,  the  equivalents  of  which  bones  have 
not  been  recognised  in  any  other  fishes.  The  flesh  of  Mormyrid 
fishes  is  good,  and  one  species,  Mormyrops  deliciostts,  241, 
derives  its  specific  name  from  its  excellent  flavour.  Mormyrus^ 
oxyrhynchus  (238,  and  fig.  48)  was  venerated  by  the  ancient 
Egyptians,  and  the  outline  of  the  fish  appears  frequently  in  their 
pictures.  The  long-snouted  forms  like  Gnathonemus  curvirosiris, 
242,  search  for  their  food  in  the  mud  and  beneath  stones,  the 
finger-like  process  on  the  chin  acting  as  a  "  feeler,"  the  sensi- 
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Fio.  48. — Mormyrus  oxyrhynchuB. 
(From  Gunther,  "  Study  of  Fishes.'') 

tiveness  of  which  compensates  for  the  reduction  in  the  power  of 
distinct  vision.  The  species  with  larger  mouths  seize  small 
fishes  and  crustaceans.  Gymnarchus  niloticus,  243,  of  the  Nile 
and  rivers  of  West  Africa,  has  a  long,  eel-like  body,  without 
caudal,  anal^  and  pelvic  fins.  The  dorsal  fin  extends  the  whole 
length  of  the  body.  The  jaws  have  well-developed,  chisel-edged 
teeth.  The  air-bladder  is  cellular  and  very  extensible,  and  is  an 
important  organ  of  respiration.  Gymnarchus  moves  through  the 
water  by  the  action  of  its  dorsal  fin  only  ;  it  can  move  backwards 
as  readily  as  forwards,  and  when  retreating  uses  its  tapering  tail 
as  a  feeler.  The  fish  makes  a  floating  nest,  which  the  male 
guards  jealously;    the  young   have   external   gill-filaments   and 
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a  large,  pendulous  yolk-sac  (see  1163,  Cabinet-case  29,  and 
fig.  49). 

The  Moon-eye,  Hyodon  tergiaua,  244,  of  the  fresh  waters  d 
North  America  east  of  the  Bocky  Mountains,  constitutes  a  apeciii 
family  by  itself,  the  Hyodoatide.  It  is  a  silvery  fish  aboal 
13  to  18  inches  long,  with  a  large  mouth  with  strong,  shaqi 
teeth,  and  some  particularly  large  teeth  on  the  tongue.  There 
are  teeth  on  the  parasphenoid  bone,  a  primitive  feature  which  is 
common  to  this  fish  and  Elops,  Megalopa,  Albula,  Arapaiaia, 
Osteoglosswm ,  Notoptefus,  and  Diost  MorniyridK,  but  which  occun 
in  no  other  living  Teleostean  fishes. 

The  species  of  Noiapterus,  coastituting  the  family  Notopteridz, 
are  strange-looking  fishes  with  a  much  compressed  body,  a  sbort- 


Fio.  49. —  VouDg  Oymuarchtu  m'iotiau,  ahowing  the  large 

yolk-sack  fy.i.)  uid  tlie  long  external  ^llfl  (f-ff-)- 
(From  Bridge,  Camb.  Nat.  Hist,  vii,  1904,  after  Budgett.) 

based  dorsal  fin  and  a  very  extensive  anal  fin,  which  is  continuous 
with  the  caudal  fin.  They  are  fresh-water  or  brackish- water 
fishes  found  in  the  marshes  and  lakes  of  Africa,  India  and  the 
Malay  Peninsula,  and  feeding  on  worms  and  insects.  One  of 
the  largest  species  is  Notopterus  chilala  of  India  (245),  whici 
grows  to  three  or  four  feet  in  length  ;  another  well-known  species 
is  Notopterus  kapirat  (246),  also  from  India  and  the  Malay 
district.     The  scales  are  thin  and  cycloid,  and  extend  over  the 
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bead  and  gill-covers.  The  pelvic  iins  are  reduced  or  absent. 
The  air-bladder  is  large  aod  complex  in  structure  ;  it  is  connected 
with  the  ear  by  forwardly  directed  processes  which  enlarge  at 
their  ends  into  air-vesicles  embedded  in  the  side  of  the  hinder 
part  of  the  cranium,  and  it  sends  also  a  pair  of  processes  back 
into  the  tail  region. 

The  OsteogloBsidffi  are  a  sharply  delimited  family  distinguished  Oateo- 
by  the  aculpturing  of  the  superficial  bones  of  the  skull,  the  robust  ^  "*"  "' 
character  of  the  cheek-plates,  the  meeting  of  the  parietal  bones, 
the  Butural  union  of  the  nasal  bones  with  one  another  and  with 
the  anterior  ends  of  the  frontal  bones,  and  the  presence  of 
a  stout,  peg-like  process  of  the  parasphenoid  for  articulation 
with  the  entopterygoid.  The  scales  are  large  and  thick,  and  with 
a  mosaic-like  structure.  The  dorsal  and  anal  fins  are  set  back, 
and  their  bases  are  more  or  less  extended.  The  trunk  vertebrae 
have  stout  transverse  processes  for  the  attachment  of  the  ribs  (see 


Fig,  50.—Arapaimaffi</ai. 
(From  Boulenger,  Camb,  Nat.  llial.,  vii,  1004.) 

skeleton  of  Arapaima,  1035,  Table-case  50) .  The  Osteoglossidie 
are  fresh-water  fishes  of  the  tropics.  The  Arapaima  (Arapaima 
gigag,  fig.  50,  J033  and  lOSi,  Table-case  51,  and  skeleton,  1035, 
Table-case  50),  locally  known  as  the  "  Pirarucu,"  is  a  great  fish 
of  the  rivers  of  Brazil  and  the  Guianas,  attaining  a  length  of 
15  feet  and  a  weight  of  400  lbs.  or  more.  The  larger  specimen 
in  Table-case  51  is  a  bttle  under  8  feet  in  length.  The  scales 
are  large  (250,  Wall-case  7),  and  in  the  living  fish  are  greenish- 
brown,  with  a  reddish  hind  border.  The  Arapaima  is  highly 
esteemed  as  an  article  of  food;  the  fiesh  is  cured  and  salted  in 
a  manner  similar  to  that  of  Cod-fish,  and  is  an  important  article 
of  local  commerce.  In  the  floor  of  the  mouth  of  the  fish  is  a 
bone  covered  with  small  teeth  of  uniform  size  (249)  which  the 
natives  use  as  a  rasp  for  scraping  into  a  pulp  the  flesh  of  gourds 
and  similar  vegetables. 
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Clupeidae* 


Dorab. 


Osteofflossum  and  Scleropages  are  closely  allied  genera,  the 
latter  with  a  longer  body  and  with  more  extended  dorsal  and 
anal  fins  than  the  former ;  in  both  the  mouth-cleft  as  seen  from 
the  side  is  long  and  oblique,  and  the  lower  jaw  is  prominent  and 
bears  a  pair  of  barbels.  Scleropages  leichardii  (247)  is  the 
''  Barramunda  '^  of  the  Rivers  of  Queensland^  although  the  name 
is  indiscriminately  used  for  this  fish  and  the  Ceratodus  (1/ K 
Wall-case  6).  Another  species  of  Scleropages  occurs  in  Sumatra 
and  Borneo ;  Osteoglossum  occurs  in  Brazil  and  the  Guianas. 

Heterotis  (248)  is  a  small-mouthed  fish  common  in  the  Nile, 
Gambia  and  other  rivers  of  tropical  Africa.  The  air-bladder  is 
cellular  and  probably  is  used  as  a  breathing  organ,  and  there  is 
an  accessory  respiratory  organ,  spirally  coiled,  above  the  fourth 
gill  arch.  During  the  breeding  season  the  fish  constructs  a  large 
nest  in  a  part  of  the  swamp  where  the  depth  is  about  two  feet, 
and  here  it  rears  the  young,  which  at  one  period  of  their 
development  breathe  by  external  gill-filaments. 

The  Clupeidse  are  an  important  family  of  fishes  including  the 
Herrings,  Shads  and  Anchovies ;  they  are  principally  coast  fishes, 
widely  spread  in  the  temperate  and  tropical  zones,  and  some  of 
them  entering  fresh  waters  communicating  with  the  sea.  The 
dorsal  fin  is  small  and  set  nearly  in  the  middle  of  the  back ;  there 
is  no  adipose  dorsal  Hn.  The  scales  are  thin  and  readily  shed ; 
the  gill-opening  is  usually  veiy  wide,  and  the  opercular  apparatus 
is  complete.  The  parietal  bones  are  separated  by  the  supra- 
occipital;  in  most  cases  the  maxilla  assists  the  premaxilla  in 
bounding  the  upper  border  of  the  gape;  the  teeth  are  feeble 
(except  Chirocentrus),  and  two  surmaxillary  bones  are  usually 
present.  The  postclavicle  is  applied  to  the  outer  side  of  the 
clavicular  bone,  and  not  to  the  inner  side  as  in  the  Salmonids. 
The  pelvic  fins  have  6-11  fin- rays.  The  stomach  is  produced 
back  into  a  blind  sac;  the  air  bladder  in  some  cases  [e.  g.  Herriug) 
opens  directly  to  the  exterior  in  the  vicinity  of  the  anus.  Inter- 
muscular bones  are  numerous ;  the  ribs  are  mostly  sessile,  bemg 
inserted  behind  the  transverse  processes.  The  family  is  well 
represented  in  Cretaceous  and  Tertiary  strata. 

The  Dorab,  Chirocentnis  dorab,  253,  common  in  the  Indian 
and  Western  Pacific  Oceans,  is  a  brilliantly  silvery  fish  growing  to 
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three  feet  in  length,  with  a  long,  strongly  compressed  body  and  a 
saw-like  edge  on  the  belly.  The  dorsal  fin  is  short-based  and 
opposite  to  the  anal,  which  is  long.  One  of  the  most  interesting 
features  of  Chirocentrus  is  the  presence  of  a  spiral  valve  in  the 
intestine ;  such  a  valve  is  present  in  all  Ganoid  fishes,  and  the 
occarrence  of  the  valve,  even  in  a  reduced  form,  in  this  Teleostean 
fish  is  of  interest  as  pointing  to  the  relationship  between  the  lower 
Teleostean  fishes  and  the  Ganoids.  Foriheus,  Ichthyodectes  and 
Saurodon  are  Cretaceous  fishes  allied  to  Chirocentnts,  but  of  much 
greater  size  and  with  the  teeth  lodged  in  sockets;  by  some 
authorities  these  fishes  are  placed  in  a  separate  family,  the  Sauro- 
dontidse. 

Included  within  the  genus  Clupea  are  the  Herring,  Pilchard, 
Sprat  and  Shad,  fishes  p(  northern  distribution,  with  deciduous 
scales,  a  row  of  ridge-scales  extending  along  the  lower  edge  of  the 
body  from  the  shoulder  girdle  to  the  anal  fin,  a  forked  tail,  a  feeble 
dentition,  and  no  lateral  line.  Most  of  the  species  are  food  fishes, 
but  some  of  the  tropical  species  are  poisonous.  The  Herring,  Herring. 
Clupea  harenguSy  255,  is  found  on  both  European  and  American 
sides  of  the  North  Atlantic,  and  is  especially  abundant  in  the 
North  Sea  and  off  Norway.  It  may  thus  be  regarded  as  a 
northern  and  a  cold  water  fish.  The  ''Herring^'  of  the  North 
Pacific  is  of  another  species,  Clupea pallasi.  The  Herring  fisheries  of 
the  North  Sea  take  place  during  the  spawning  season,  which  reaches 
its  height  in  June  off  Shetland,  and  in  November  off  Lowestoft. 
The  fishing  fleets  move  southwards  as  the  centre  of  shoaling  shifts 
from  point  to  point.  The  spawn  of  the  Herring,  unlike  that  of 
most  other  food  fishes,  even  the  allied  Pilchard  and  Sprat,  sinks 
to  the  bottom  ;  but  the  fish  are  mostly  caught  near  the  surface  in 
drift-nets,  which  may  be  more  than  a  mile  in  length  for  each  boat. 
About  8,000,000  cwts.  of  Herrings,  valued  at  more  than 
£2,000,000,  are  annually  landed  m  Great  Britain.  The  largest 
Herrings  come  from  Loch  Fyne,  in  Scotland. 

The  little  fishes  that  go  by  the  name  of  Whitebait  consist  of      White- 
the  fry  of  Herrings  and  Sprats,  both  of  which  have  a  predilection        ^^t. 
for  brackish  water.     The  Thames   Whitebait  consists  chiefly  of 
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young  Sprats  during  the  winter  and  young  Herrings  during  the 
summer. 
Pilchard.  The  Pilchard,   Clupea  pilchardus,  263,  unlike  the  Herring, 

is  a  warm  water  fish,  distributed  from  Cornwall  and  the  South  of 
Ireland  to  Madeira  and  the  Mediterranean.  It  is  taken  in  drift- 
nets  and  seines,  and  is  fished  for  near  the  coast  during  the  feeding 
migr&tions,  and  not  when  spawning.  The  fishery  fluctuates  greatly, 
but  the  Cornish  take  is  rarely  less  than  100.000  cwts.  per  annum, 
valued  at  £30,000.  The  Pilchard  is  smaller  than  the  Herring  and 
may  be  distinguished  by  its  having  well-marked  radiating  ridges 
on  the  gill-cover;  another  test  common  among  the  Cornish 
fishermen  is  practised  by  holding  the  fish  by  the  tip  of  its  dorsal 
fin :  the  Pilchardus  body  hangs  horizontally,  but  that  of  the 
Herring  dips  slightly  down  at  the  head  ^nd,  since  the  dorsal  fin  is 
set  a  little  farther  back  in  that  fish  than  in  the  Pilchard.  The 
fishes  known  as  Sardines  are  young  Pilchards.  The  Sardine 
fishery  of  the  West  coast  of  France  is  a  valuable  one,  but  is 
subject  to  great  fluctuations,  and  a  scarcity  of  the  fish  has  at  times 
given  rise  to  a  critical  situation  on  the  French  coast. 
Sprat.  The  Sprat,  Clupea  sprattus,  264,  is  a  small  species  of  Clupea, 

generally  distributed  around  the  British  Isles  and  the  coasts 
of  continental  Europe.  It  may  be  distinguished  from  young 
Herrings  by  having  no  teeth  on  the  vomerine  bone^  and  by  having 
only  a  single  air-vesicle  in  the  ear  instead  of  two;  careful 
dissection  is  required  for  the  application  of  this  latter  test,  bat  it 
is  the  most  reliable  one  that  can  be  adopted  in  discriminating 
between  Sprat  Whitebait  and  Herring  Whitebait. 
Shad.  ^^    ^^^  Shads,  two    are  caught  on  the    coasts  and    in  the 

estuaries  of  Britain,  the  AUis  Shad,  Clupea  alosa,  256,  and  the 
Thwaite  Shad,  Clupea  finta,  257 ;  there  is  no  regular  fishery  for 
Shad  in  British  waters  as  there  is  in  the  Rhine  and  some  of  the 
other  large  rivers  of  continental  Europe.  The  average  size  of  the 
Allis  Shad  is  that  of  the  specimen  exhibited  (3  lbs.),  the 
Thwaite  Shad  is  usually  smaller.  The  Thwaite  and  Allis  may  be 
distinguished  by  the  former  having  21-27  stout>  rigid  gill.rakers 
on  the  first  gill  arch  and  the  latter  60-80  very  fine,  long  and 
flexible  gill-rakers  en  the  first  arch  (259  and  258). 
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The  American  Shad  {Clupea  sapidissima)  is  closely  allied  to 
our  own  Shads^  and  its  flesh  is  said  to  be  superior  in  flavour. 
The  United  States  Fisheries  Commission  has  achieved  great 
success  in  its  efforts  to  propagate  the  Shad  in  nurseries  and  to 
liberate  the  little  fishes  on  hatching,  with  the  result  that  the 
Shad  is  now  declared  to  be  one  of  the  best  and  cheapest  fishes  in 
the  American  market.  The  Commission  has  also  been  successful 
in  transplanting  the  Shad  from  the  Atlantic  coast  of  North 
America  to  the  Pacific  coast,  in  the  waters  of  which  it  did  not 
previously  exist,  and  where  it  now  abounds  from  Puget  Sound 
southwards  to  Point  Coucepcion,  ascending  the  rivers  to  spawn  in 
May  as  it  does  on  its  native  coast.  In  consequence  of  the 
attention  that  has  been  bestowed  upon  it,  the  Clupea  sapidissima 
is  commonly  dubbed  the  ^'  Commission  Shad.^' 

Another  important  American  fish  is  the  Menhaden  or  Moss- 
banker,  Clupea  menhaden,  common  on  the  Atlantic  coast  of  the 
United  States.  It  is  a  coarse  and  bony  fish,  rarely  eaten  when 
adult,  but  valuable  on  account  of  the  rich  oil  which  it  yields  in 
abundance ;  the  refuse  after  the  oil  has  been  extracted  from  the 
fish  is  used  as  a  manure  for  the  corn-fields ;  the  fresh  fish  is 
largely  used  as  bait. 

Hyperlophus  (270)  is  a  genus  of  fishes  found  at  the  present 
day  in  the  rivers  and  on  the  coasts  of  Chili  and  New  South  Wales, 
and  occurring  in  a  fossil  state  in  the  Upper  Cretaceous  rocks  of 
Syria,  Southern  Europe  and  South  America,  and  in  the  Eocene 
shales  of  the  Green  River,  Wyoming.  It  is  distinguished  from 
the  genus  Clupea  by  having  not  only  a  row  of  ventral  ridge-scales,, 
but  a  row  of  dorsal  ridge-scales  extending  from  the  back  of  the 
head  to  the  dorsal  fin. 

The  Hickory-Shad,  Chatoessus  or  Dorosoma,  267,  is  a  deep- 
bodied  fish  of  the  rivers  and  estuaries  of  Eastern  America,  Eastern 
Asia,  and  Australia,  with  small,  toothless  mouth,  a  reduced 
maxillary  bone,  and  a  suprabranchial  accessory  organ  of  respira- 
tion over  the  fourth  gill  arch.  The  stomach  is  muscular  and 
thickened^  and  has  the  form  of  a  hickory  nut,  whence  the  name 
Hickory-shad  given  to  these  fishes  by  the  Americans ;  the  name 
is  applied  in  particular  to  the  species  C  cepedianum  of  the  rivers 
and  estuaries  of  the  Eastern  United  States.     The  belly  is  serrated, 
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the  last  ray  of  the  dorsal  fin  prolonged  and  whip-like^  the  gill- 
rakers  are  fine  and  form  a  strainer  for  the  mud  in  which  these 
fishes  find  their  food. 

Anchovy.  The  Anchovy^  Engraulis  ena'asicholus,  268,  has  no  ridge-scales; 
the  body  scales  are  large^  there  is  no  lateral  line,  the  ^oat  is 
conical  and  projects  beyond  the  front  of  the  lower  jaw^  the  mouth 
cleft  is  large,  the  maxillary  bone  long  and  slender,  and  the  pre- 
maxillary  small.  The  European  Anchovy  is  largely  preserved  either 
in  oil  or  packed  in  small  barrels  with  salt,  bay-leaves  and  spices,  or 
the  flesh  is  made  into  a  paste  or  sauce  for  use  as  a  relish  with  other 
fish  served  as  food.  The  Anchovy  is  especially  abundant  in  the 
Mediterranean,  but  occurs  also  in  numbers  in  the  Zuyder  Zee  and 
other  parts  of  Holland ;  it  does  not  occur  regularly  in  British 
waters. 

Coilia  nasus,  269,  a  fish  of  the  Indian  and  China  Seas,  is  allied 
to  the  Anchovy ;  it  is  of  larger  size  and  has  a  long  tapering  tail 
and  a  long-based  anal  fin  continued  on  to  the  tail.  Two  or  three 
of  the  uppermost  fin-rays  of  the  pectoral  fin  are  prolonged  and 
freely  branched,  and  there  is  a  remarkable  backward  extension  of 
the  maxilla  which  is  toothed  for  its  whole  length  in  spite  of  the 
fact  that  only  the  anterior  portion  of  that  bone  engages  with  the 
lower  jaw, 

Milk-iish.  The  Milk-fish,  Ghanos  salmoneus,  266,  departs  from  the  typical 
Clupeoids  in  the  reduction  in  the  size  of  the  mouth,  the  absence 
of  teeth  m  the  jaws,  and  a  number  of  other  features  of  the  skull. 
The  tail  fin  is  deeply  forked  and  has  a  scaly  lamella  at  the  base  of 
each  lobe ;  there  is  a  distinct .  lateral  line,  and  an  accessory 
branchial  organ  behind  and  above  the  gills.  The  fish  is  very  swift 
in  the  water,  and  grows  to  about  4  feet  in  length.  It  is  abundant 
in  the  Gulf  of  California,  the  Indian  Ocean  and  Polynesian  seas ; 
it  is  largely  used  as  food  in  Hawaii,  where  it  is  known  as  the 
"  Awa.'' 
^  ,  The  Salmonidse  are  an  important  family  of  fishes  having  a  small 

idee,  adipose  fin,  a  thick,  fat-laden  fin  without  fin-rays,  between  the 
dorsal  fin  and  the  tail.  The  pectoral  fins  are  inserted  low  down 
the  sides  of  the  body,  the  post-clavicular  bone  is  applied  to  the 
inner*  side  of  the  clavicle ;  there  are  no  barbels,  the  margin  of  the 
upper  jaw  is  supported  by  both  the  premaxillary  and  the  maxillary 
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bones,  and  there  is  a  single  surmaxilla.  Most  of  the  fresh-water 
forms  are  peculiar  to  the  temperate  and  arctic  regions  of  the 
northern  hemisphere^  but  one  (Reiropinna)  occurs  in  New  Zealand ; 
most  of  the  purely  marine  forms  are  from  the  deep  sea.  Many 
species  are  anadromous  in  habit,  i.  e,  living  in  the  sea,  but  entering 
fresh  water  to  spawn  and  descending  again  to  the  sea  afterwards. 

The  genus  Salmo  is  one  of  great  interest,  not  only  because  of 
the  value  of  the  fishes  of  the  genus  for  purposes  of  food  and  the 
sport  which  their  capture  affords,  but  because  of  their  plasticity 
and  ready  response  to  altered  conditions  of  life.  As  a  rule  the 
fresh- water  forms  are  brown  and  the  marine  forms  bright  and 
silvery,  and  the  change  from  the  one  colour  to  the  other  may,  in 
the  migratory  forms,  be  observed  in  the  same  individual  at 
different  periods  of  its  life.  In  the  non-migratory  forms  the 
colours  are  fairly  constant  while  the  fish  remains  in  the  same 
waters,  but  by  transferring  to  new  localities  brown  forms  may 
become  silvery  and  silvery  ones  brown.  If  the  colouring  of  the 
body  be  disregarded  the  British  species  of  Salmo  may  be  counted 
as  three  in  number : — Salmo  salary  the  Salmon  and  its  varieties^ 
Salmo  trutta,  including  all  the  Trouts,  such  as  Salmon  Trout,  Bull 
Trout,  Great  Lake  Trout,  Brook  Trout,  and  Salmo  alpinus, 
including  all  the  Charrs.  For  fuller  details  of  the  varieties  the 
visitor  is  referred  to  the  series  exhibited  in  Cabinet-case  43,  and  • 
to  the  specimens  in  the  Wall-case  in  the  British  Collection  at  the 
West  end  of  the  Bird  Gallery. 

The  true  Salmon,  Salmo  salar,  276,  is  confined  to  the  northern  Salmon. 
hemisphere  between  latitudes  75°  and  41°  or  43°  N. ;  it  occurs 
in  America  and  Asia  as  well  as  in  Europe,  and  does  not  exist  in 
the  Mediterranean  and  the  rivers  flowing  into  it.  In  Britain  the 
Salmon  comes  up  from  the  sea  into  fresh  water  usually  from 
September  or  October  to  January.  The  nest  or  redd  is  dug  in  the 
gravel  by  the  female,  and  after  being  fertilised  by  the  male,  the 
eggs  are  buried.  The  newly  hatched  fry,  or  Alevins  (272), 
become  free  about  90  days  after  the  eggs  are  laid ;  they  grow  to 
4  or  6  inches  in  length,  when  they  are  known  as  Parr  or  Pink 
(273) ;  the  body  is  marked  by  vertical  blue  bars  and  large  spots 
and  is  not  silvery.  The  fish  either  in  the  first  year,  or  more 
usually  in  the  second  year,  lose  the  parr  marks,  and  become  Smolts 
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(274)  and  commence  their  descent  to  the  8ea«  They  are  then 
about  8  inches  long  and  silveiy  in  colour.  On  its  first  return 
from  the  sea  the  fish  is  known  as  a  Grilse  (275)  or  Salmon  Peal; 
such  a  fish  would  weigh  3  lbs.  if  caught  in  the  river  in  Jane,  bat 
a  Grilse  that  had  delayed  its  return  to  fresh  water  till  the  end  of 
July  would  weigh  9  or  10  lbs.  if  in  good  condition.  The  term 
^'  Salmon  ^^  is  only  applied  to  a  fish  on  its  second  and  subsequent 
ascents.  A  Kelt  is  a  spent  Salmon,  one  which  has  spawned  and 
is  returning  to  the  sea.  A  Kipper  is  a  lean  Salmon  which  has 
failed  to  descend  to  the  sea  after  spawning.  In  mature  male 
Salmons  the  upper  and  lower  jaws  become  enlarged  at  the  front 
and  bent  over,  the  lower  jaw  being  particularly  hooked^  and 
giving  a  sinister  appearance  to  the  head. 

The  Salmon  only  comes  up  the  rivers  to  spawn ;  it  does  not 
feed  in  fresh  water^  judging  by  the  absence  of  food-material  in  the 
stomachs  of  fishes  examined^  and  it  is  this  circumstance  which 
renders  so  unaccountable  the  fatal  fascination  exercised  by  that 
wonderful  tuft  of  feathers  and  coloured  wool  which  anglers  term 
the  ''fly^\  The  pink  colour  of  the  flesh  of  the  Salmon  is 
attributed  to  its  feeding  on  crustaceans  such  as  shrimps  and 
prawns. 

The  -  excellence  of  the  Salmon  as  a  food  fish  has  rendered 
Salmon-fisheries  the  object  of  constant  attention  on  the  part  of 
the  legislature  from  the  earliest  times  of  which  we  have  any  reoonl. 
The  fisheries  form  an  exceedingly  valuable  part  of  the  natural 
wealth  of  the  country.  In  Scotland  the  rateable  value  of  the 
Salmon -fisheries  in  those  districts  where  Fishery  Boards  have 
been  formed  was  assessed  in  the  year  1898  at  over  j£107,000. 
The  Salmon  carried  to  market  by  the  railways  and  steamers  of 
Scotland  amounted  to  4,230  tons  in  1895  and  to  2,093  tons  in 
'  1898.  The  heaviest  British  Salmon  on  authentic  record  is  one 
taken  in  the  Tay  which  weighed  70  lbs.  It  must  be  borne  in 
mind,  however,  that  some  of  the  large  fish  which  the  Tay  anglers 
call  Salmon  are  really  Bull  Trout,  and  the  70  lb.  fish  may  have 
been  such  a  fish.  In  the  British  Pavilion,  at  the  end  of  the  Biid 
Gallery,  is  exhibited  a  Bull  Trout  from  the  Tay  weighing  55  lbs. 

The  Salmon  276  in  Wall-case  7  of  this  Gallery  weighed  33  lb*. 
wheu  caught ;  it  was  taken  in  the  Tay  at  Perth  in  July. 
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The  Sea  Trout  or  Salmon  Trout,  279,  a  migratory  form  of       Sea 
Salmo  trutta  coming  up  from  the  sea  into  fresh  water  to  spawn,      Trout. 
is  a  coarser  iish  than  the  Salmon  {Salmo  salar) ;  the  flesh  is  not 
so  pink,  is  of  drier  texture,  and  is  less  richly  flavoured.     Large 
specimens  of  the  Sea  Trout  are  known  as  Bull  Trout.     The  Sea 
Trout  may  be  distinguished  from  the  Salmon  by  its  smaller  and 
more  numerous  scales,  there  being  14  to  16  scales  in  a  line  passing 
downward  and  forward  from  the  hind  edge  of  the  base  of  the 
adipose  fin  as  far  as  the  lateral  line,  not  counting  the  lateral  line 
scale,  whereas  in  the  Salmon  the  number  is  11  or  12.     The  root 
of  the  tail  is  stouter  and  of  more  clumsy  appearance  in  a  Sea 
Trout  than  in  a  Salmon,  and  the  hind  border  of  the  tail  fin 
changes   from  the  concave   to  the  flat,  and   ultimately   to   the 
slightly  convex  shape,  earlier  in  the  Trout  than  in  the  Salmon. 
The  anal  fin  is  larger  and  set  farther  back,  and  the  anterior  fin- 
rays  relatively  longer  than  in  the  Salmon.     The  gilUcover  has 
the  hind  edge  more  angulate  and  less  semicircular  than  in  the 
Salmon,  and  has  usually  more  spots  upon  it.     The  side  of  the  body 
has  more  black  spots  below  the  lateral  line  than  that  of  the 
Salmon.     When  the  mouth  is  closed  the  hind  end  of  the  upper 
jaw  (maxilla)  is  farther  back  than  in  the  Salmon,  and  the  first 
branchial  arch  has  17  or  18  gill-rakers,  whereas  that  of  the  Salmon 
has  usually  20.     The  breeding  habits  of  the  Sea  Trout  are  much 
the  same  as  those  of  the  Salmon ;  the  Smolts  are  readily  distin- 
guishable from  Salmon  Smolts  by  having  yellow  pectoral  fins. 
The  Grilse  of  the  Sea  Trout  is  known  as  Phinok. 

The  Brook  Trout  or  Brown  Trout  (280),  the  variety /ario  of  the  Brook 
species  Salmo  trutta,  is  a  form  which  is  confined  to  fresh  water.  Trout. 
and  lives  in  brooks,  streams  and  ponds  of  European  countries. 
In  Britain  it  does  not  run  much  over  10  lbs.  in  weight;  in  the 
river  Thames  in  the  year  1907  Trout  of  8  lbs.  were  caught  on 
three  occasions ;  in  the  same  year  a  Trout  was  caught  in  the 
New  River  weighing  18  lbs.,  but  fish  of  this  size  are  very 
exceptional. 

Salmo   alpinus  includes   the   Charrs   of  Britain,  varieties   of     Gharr. 
which  from  Buttermere,  Windermere,  and  Sutherland  are  shown  in 
Cabinet-case  43.     The  Swiss  Charr,  284,  the  ''Omble  chevalier "' 
of  the  Swiss  lakes,  is  a  red  Charr  of  the  variety  umbla.     The 
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Americao  Charr,  Salmo  fontinalit,  281,  which  the  Americam 
call  their  "Brook  Trout,"  has  been  iDtroduced  with  soc^ess  into 
Britain,  as  also  has  the  Rainbow  Trout,  Saltno  trideiu,  S82,  bat 
the  colours  of  the  acclimatised  Rainbow  Trout  are  not  so  brilliiDt 
as  those  of  the  fishes  in  their  native  mountain  streams  in  the 
Rocky  MonntaiuB. 

The  Namaycush  or  Lake  Trout  of  North  America,  Salaa 
(^Criativomer)  namaycush,  285,  is  a  non-migratory  Trout,  with 
deeply-forked  tail  fin  and  stroog  teeth,  inhabiting  all  the  Great 
Lakes  of  the  northern  part  of  North  America.  The  6sh  is  grey, 
not  brown  as  are  moat  non-migratory  Trout ;  it  is  a  alag^ish, 
heBvy-lookiDg,  ravenous  fish,  attaioing  an  average  wught  of  15  to 
Quinnat.  20  lbs.  The  North  Pacific  Salmon  or  Qiiianat  Salmon  (1099,  near 
Table  25),  has  more  fin-rays  in  the  anal  fin  than  our  Salmo,  and 
is  placed  in  a  separate  genus,  Onchorkynchus.  It  is  migratury, 
and  similar  in  habits  to  our  Salmon  and  Sea  Trout.  A  large 
proportion  of  the  tinned  Salmon  that  is  sold  in  England  is  the 
flesh  of  the  Quinnat  Salmon  of  British  Columbia  and  Alaska. 
The  average  weight  of  the  fish  is  22  lbs.,  but  individuals  of  70  to 
100  lbs,  are  occasionally  taken. 

The  genus  Caregonm  includes  the  various  White-fish,  6she8  of 
the  northern  parts  of  temperate  Europe,  Asia,  and  North  America, 


Fio.  51. — VcDdace,  Coregomit  vtmdemit. 

and  mostly  lacustrine  and  rigidly  localised,  although  a  few  ate 
anadromouB  in  habit.  The  mouth  is  smaller  and  shorter  than 
that  of  Salmo,  the  maxillary  hone  not  extending  back  below  the 
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eye;  the  teeth  are  minute  or  wanting;  the  tail  fin  is  deeply 
forked ;  the  scales  are  moderately  large^  and  the  ova  are  small. 
The  commoner  species  are  Coregonus  oaryrhynchus  (291),  the 
Houting  of  the  seas  and  rivers  of  Holland,  Germany,  and 
Denmark;  Coregonus  vandesius,  the  Vendace  (287,  fig.  61),  of 
fresh- water  lochs  of  Scotland,  particularly  Loch  Maben ;  Coregonus 
polian  (288),  the  Pollan,  of  the  fresh  waters  of  Ireland,  particularly  PoUan 
Lough  Neagh,  where  at  certain  seasons  of  the  year  it  used  to  be  *^4 
an  important  marketable  fish ;  and  Coregonus  dupeoides,  the 
Gwyniad,  290,  of  Wales,  the  Lake  District  and  Loch  Lomond. 
The  name  Gwyniad  is  usually  restricted  to  the  variety  of  Coregcmus 
clupeoides  that  occurs  in  Lake  Bala  in  North  Wales.  The 
variety  found  in  Loch  Lomond  is  called  the  Powan,  and  that  of 
Haweswater  and  Ullswater  the  Schelly  or  Skelly.  The  "Fera'' 
of  the  Swiss  Lakes  (289)  is  represented  in  Bavaria,  North 
Prussia  and  Sweden  by  varieties  which  are  known  respectively  as 
Bodenrenke,  Marane  and  Sik.  Coregonus  clupei/ormis  {Argyro- 
somus  artedi  of  the  Americans),  286,  is  the  well-known  Lake 
Herring  or  Cisco  of  the  great  Lakes  Erie  and  Ontario  of  North 
America. 

The  Grayling,  Thymallus  vulgaris,  293,  of  the  clear  streams  and  Grayling* 
lakes  of  Central  and  Northern  Europe  is  distinguished  by  its  high 
dorsal  fin,  which  is  supported  by  about  twenty  fin-rays,  the  most 
anterior  ones  of  which  are  simple  and  unbranched.  The  fish 
derives  its  generic  name  from  its  emitting  an  odour  resembling 
that  of  thyme.  The  Grayling  breeds  in  April  and  May,  whereas 
Salmon  and  Trout  breed  in  October  to  January,  and  it  thus  affords 
sport  during  the  close  time  for  the  usual  Salmonoids.  Jn  English 
streams  it  grows  commonly  to  2  or  3  lbs.  in  weight.  Thymallus 
vulgaris  is  confined  to  Europe,  but  there  are  other  species,  one, 
known  as  the  "  Poisson  bleu,^'  in  Canada. 

The  Argentine^  are  deep-sea  Salmonoids  found  in  the  Mediter- 
ranean, the  Arctic  and  North  Atlantic  Oceans.  The  common 
Mediterranean  species  is  Argentina  sphyrana ;  a  northern  form, 
Argentina  hebridica  (295),  found  off  the  North  of  Ireland, 
Scotland,  and  more  particularly  off  Norway,  finds  its  way 
occasionally  to  the  English  markets.  The  Argentines  are  some- 
times called  Siel-Smelts. 
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Smelt.  The  Smelt^  Osmerus  eperlanus,  294^  is  a  delicate,  aemitnus- 
parent  fish,  which  emits  a  peculiar  and  not  unpleasant  odour.  In 
habits  it  is  gregarious,  and  it  is  essentially  estuarine,  at  least  in 
Great  Britain,  and  frequents  only  those  rivers  which  enter  the  set 
through  long  winding  channels  in  extensive  mud  flats.  The 
Smelt  rarely  exceeds  nine  inches  in  length ;  as  a  deUcate  table  fish 
it  takes  high  rank. 

The  Candle-fish,  Thaleichthys  pacificus,  296,  a  fish  about  nine 
inches  in  length,  ascends  the  Columbia  River,  Fraser  River,  and 
streams  of  Southern  Alaska  in  the  spring  in  immense  numbers 
for  the  purpose  of  spawning.  Its  flesh  is  white  and  of  excellent 
flavour.  It  is  so  charged  with  oil  that  the  dried  fish^  with  a 
cotton  wick  drawn  through  the  body,  will  bum  like  a  candle. 
The  local  name  is  Eulachon  or  Oolachan. 

Capelin.  The  Capelin,  Mallotus  vUlosus,  292,  is  a  fish  of  the  coasts  of 
Arctic  America  and  Kamtschatka,  six  to  nine  inches  in  length, 
with  large  paired  fins,  a  feeble  dentition,  a  prominent  mandible, 
and  with  small  scales,  four  longitudinal  bands  of  which  become 
greatly  produced  in  the  males  and  cause  the  body  to  look  shaggVi 
whence  the  specific  name  villosus. 

Salanx  (297)  is  a  small,  slender,  transparent,  whitish  little  fish, 
two  to  seven  inches  in  length,  which  lives  at  a  considerable  depth 
in  the  sea,  and  ascends  the  rivers  of  China  and  Japan  at  certain 
seasons  to  spawn.  The  fish  is  called  Ice-fish  on  account  of  its 
transparency.  The  "  Whitebait "  of  Canton  consists  of  Salanx 
chinensis,  and  is  considered  a  great  delicacy. 
Alepo-         The  Alepocephalidse  constitute  a  characteristic  family  of  deep- 

cephalu3.  gg^  fishes  having  aflSnities  with  the  Salmonidse  and  the  Clupeidae. 
They  are  of  remarkable  appearance  and  wide  distribution, 
occurring  between  the  depths  of  300  and  2,000  fathoms  in  many 
parts  of  the  world.  The  dorsal  fin  is  set  far  back  and  there  is  no 
adipose  fin.  Alepocephalus  rostratvs  (298)  of  the  MediterrauetD 
has  cycloid  scales,  but  scales  are  wanting  in  some  of  the  genen. 
Aulostomatomorpha  (984,  Cabinet-case  44)  of  the  Indian  Ocean 
has  the  snout  much  produced,  and  a  uniformly  luminous  bead. 
The  skeleton  of  these  fishes  is  feebly  ossified. 

Stomias.  The  Stomiatidse  are  aberrant,  deep-sea  fishes,  readily  dis- 
tinguishable from  other  deep-sea  fishes  by  having  the  maxilli 
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longer  than  the  premaxilla^  and  beset  with  teeth.  Scales  are 
absent  or  are  exceedingly  delicate;  luminous  spots^  regularly 
arranged^  are  present  in  most  of  the  species.  The  eyes  are  large, 
a  hyoid  barbel  is  frequently  present,  the  gill-opening  is  wide,  the 
opercular  skeleton  reduced.  An  adipose  fin  is  present  in  some 
genera.  The  fishes  are  predatory  and  some  have  a  formidable 
dentition.  The  chief  genera  are  Stomias  (299),  Malacosteus 
(fig.  5,  979,  Deep-sea  Series,  Cabinet-case  44),  Chauliodus  (fig.  8, 
975,  Cabinet-case  44)  and  Sternoptyx^  the  last  two  being  by 
some  authorities  placed  in  a  special  family,  the  Sternoptychidse. 
Within  the  family  Stomiatidse  examples  occur  of  the  reduction  of 
the  pectoral  fins  before  the  pelvic ;  in  cases  in  which  the  paired 
fins  undergo  reduction  it  is  almost  always  the  pelvic  fins  which 
disappear  first,  e.g,  among  the  Eels,  Sand-launces,  Blennies  and 
Scabbard-  fishes. 

The  Gonorhynchidse  (300)  are  aberrant  fishes,  the  affinities  of  Oono- 
which  are  not  definitely  known;  they  have  been  associated  by  ^ 
various  authors  with  the  Cyprinoids,  the  Scopeloids,  and  the 
Salmonoids.  The  body  is  long  and  cylindrical,  without  adipose 
fin.  The  scales  are  narrow,  small  and  with  spiny  edge,  deeply 
imbricated,  and  extending  over  the  cheeks  and  gill-covers  as  well 
as  over  the  body.  The  snout  is  more  or  less  pointed,  with  a  single 
barbel.  The  mouth  is  small  and  toothless;  it  is  inferior  in 
position  and  is  surrounded  by  thick,  fringed  lips. 

Ctfrini-siluriformes  (Carps  and  Cat-fishes). 

The  Cyprini-siluriformes,  also  known  as  Ostariophysi,  are  a  Wall- 
suborder  of  fishes  which,  though  many  exhibit  remarkable  ^*®®  ^* 
differences  in  general  appearance,  all  agree  in  the  coalescence  of 
the  foremost  vertebrae,  usually  four  in  number,  and  the  detachment 
of  some  of  their  lateral  parts  to  form  a  link-work  known  as  the 
Weberian  ossicles,  which  serve  to  connect  the  air-bladder  with 
the  ear  (see  specimen  366  in  Wall-case  9).  The  fishes  agree 
with  those  of  the  previous  suborder,  the  Salmoni-clupeiformes,  in 
the  presence  of  a  mesocoracoid  bone  in  the  pectoral  girdle,  a  bone 
which  does  not  occur  in  any  of  the  suborders  that  follow. 
The  fins  are  without  spines,  or  the  dorsal  and  pectoral  fins  may 
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Obara- 
cinidzB* 


Cariba. 


have  a  single  spine  each.  The  great  majority  of  the  fresh-water 
fishes  of  the  world  belong  to  this  suborder^  the  principal  forms 
included  being  the  Characinids^  the  Electric  Eel^  the  Carps  and 
Cat-fishes. 

The  Characinids  are  fresh-water  fishes  occurring  in  Central 
Africa  and  South  America^  with  the  jaws  usually  well  armed  with 
teeth,  which  differ  much  in  shape  and  arrangement  in  the  genera 
comprised.  The  body  is  covered  with  scales^  an  adipose  dorsal  fin 
is  often  present^  and  there  are  no  barbels. 
Tiger-fish.  I^he  Tiger-fishes^  as  the  species  of  Hydrocyon  (306)  are  called, 
are  among  the  most  formidable  of  the  Characinidse.  They  grov 
to  the  size  of  the  Salmon,  and  on  account  of  the  powerful  jaws 
armed  with  strong  teeth,  visible  when  the  mouth  is  closed,  and  on 
account  of  their  vicious  disposition,  they  are  justly  dreaded. 
The  Tiger-fishes  are  found  in  the  rivers  and  lakes  of  tropical 
Africa,  and  in  the  Nile  district  are  known  as  Kelb-el-Bahr  or 
Dogs  of  the  Water. 

The  Piranha  or  Cariba,  as  the  species  of  Serrasalmo  (313)  and 
Myletes  (308)  of  South  America  are  called,  are  not  less  ferocious 
than  the  Tiger-fishes  of  Africa.  Their  bite  has  been  compared  to 
the  cut  of  a  razor.  They  abound  in  some  rivers  and  bite  pieces 
of  flesh  out  of  the  legs  of  persons  entering  the  water ;  the  smell 
of  blood  attracts  others  in  great  numbers,  and  the  situation  of  a 
person  swimming  becomes  very  critical.  They  do  not  exceed  two 
feet  in  length.  One  of  their  principal  distinguishing  features  u 
the  serration  of  the  belly. 

A  skull  of  Salminus  (311)  is  exhibited  to  show  the  cheek -plates 
and  the  characters  of  the  dentition.  Salminus  is  an  American 
genus,  the  largest  species  being  the  "  Dorado  '^  of  the  Spaniards, 
Salminus  orbignianus,  which  grows  to  a  length  of  three  feet 
and  is  of  predaceous  habits,  pursuing  other  fishes  moving  in  shoals. 
Maci'odon  and  Erythrinus  (305)  of  tropical  America  are  examples 
of  Characinids  not  possessing  the  adipose  dorsal  fin. 

The  Moon-fish  of  the  Nile,  Citharinus  geoffroyi,  is  represented 
by  a  skeleton  (314),  which  shows  the  feebleness  of  the  dentition 
of  this  herbivorous  fish,  and  the  deep,  compressed  form  of  its 
body.  The  fish  is  often  depicted  on  the  monuments  of  the 
ancient  Egyptians. 


Nile 
Moon- 
fish. 
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Although  the  fishes  of  the  family  Gymaotidte  have  long,  eeU 
like  bodies  (6g.  52),  and  Gymnolus  itself  is  called  the  "Electric 
Eel,"  they  are  not  related  to  the  Eela.  The  presence  of  the 
Weberian  ossicles  in  the  GymnotidEe  and  their  absence  in  the  Eels 
is  alone  sufficient  to  satisfy  one  that  the  reBcmblance  is  super- 
ficial only.  The  Gymnotidie  are  in  all  probability  degraded  forms 
of  Cbaracinidse.  They  are  confined  to  the  fresh  waters  of  Central 
and  South  America. 

The  Electric  Eel  (315)  grows  to  a  length  of  eight  feet.  It  is 
found  in  the  marshes  and  shallow  parts  of  rivers  uf  the  northern 
part  of  South  America,  and  renders  the  fording  of  such  rivers 
dangerous,  since  the  horses  frequently  fall  when  they  receive  an 
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electric  shock  from  the  fish.  After  delivering  two  or  three  shocks 
the  tisb  is  exhausted,  and  is  harmless  for  a  time,  and  although 
Hamboldt's  story  of  the  natives  catching  Electric  Eela  by  first 
driving  horses  into  the  water  for  the  fishes  to  discharge  their 
■hocks  upon  has  not  betfn  confirmed  by  later  travellers,  it  may 
nevertheless  be  based  on  fact. 

Gymnolus  is  the  only  member  of  the  family  Gymnotidse  which 
possesses  electric  organs.  These  organs  are  composed  of  modified 
muscular  tissue ;  they  are  richly  supplied  with  nerves  connected 
1th  the  spinal  cord,  and  they  consist  of  compartments  with 
fibrous  walls  enclosing  a  stiff  jelly,  arranged  in  the  form  of  a  band 
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along  each  side  of  the  tail;  which  constitutes  nearly  the  whole  of 
the  length  of  the  body^  for  the  anus  is  set  very  far  forward,  under 
the  throat.  Similar  but  smaller  electric  organs  occur  in  the  base 
of  the  anal  fin. 
Cymi'  The  family  Cyprinidse,  including  the  Carps  and  their  allies,  is 
°^^®'  composed  of  fishes  with  a  small  mouth-opening,  and  with  no  teeth 
in  the  jaws^  but  by  way  of  compensation  the  gill-teeth,  borne  by 
the  lower  bones  of  the  last  gill-arch,  are  very  strongly  developed — 
see,  for  instance,  those  of  the  Mahseer,  331,  in  the  upper  part  of 
the  case — ^and  the  bones  themselves  are  sharply  bent  (falciform), 
one  of  the  distinctive  features  of  the  family.  These  pharyngeal 
teeth  are  disposed  in  one,  two  or  three  rows  on  each  side.  The 
body  is  clothed  with  scales  and  there  are  no  bony  scutea  in  the 
skin  such  as  occur  in  the  next  family,  the  Siluridse  or  Cat-fishes ; 
there  is  no  adipose  dorsal  fin.  These  fishes  feed  mostly  on 
vegetable  substances  or  small  animals. 

The  Cyprinids  are  abundant  in  the  fresh  waters  of  the  Old 
World  and  North  America ;  there  are  comparatively  few  species  in 
Africa,  where  they  coexist  with  the  Characinids,  and  they  are 
absent  from  South  America,  where  the  Characinids  take  their 
place  as  the  predominant  fresh-water  fishes.  They  do  not  occur 
in  Australia. 
Suckers.  The  Suckers  of  the  lakes  and  rivers  of  North  America  are 
species  of  Catosiomus  (e.  g.  Catostomus  teres,  316) ;  they  have 
thick,  fleshy  lips  and  no  barbels ;  the  dorsal  fin  extends  over  a 
considerable  portion  of  the  back  and  the  anal  fin  is  short  in  the 
base.  The  pharyngeal  teeth  are  numerous  and  are  arranged  in  a 
single  row,  forming  a  kind  of  comb  (317). 

In  the  Carps,  as  the  various  species  of  the  genus  Cyprinus  are 
called,  the  pharyngeal  teeth  are  arranged  in  three  series  and 
bite  against  a  well-developed  hard  pad  supported  by  a  down- 
growth  of  bone  from  the  base  of  the  cranium.  The  Carps  are 
indigenous  in  the  temperate  regions  of  Asia,  but  many  have  been 
introduced  into  European  waters  and  have  become  thoroughly 
naturalised. 
Oarp.  The   Common   Carp,    Cyprinus  carpio   (318),  was  introduced 

into  Europe  in  the  thirteenth  century,  and  was  first  brought  into 
England  in  the  beginning  of  the  seventeenth  century.     The  Carp 
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subsists  on  vegetable  food  and  small  animals^  such  as  aquatic 
insects,  small  pond-snails  and  worms,  and  can  live  for  some  time 
out  of  water.  It  delights  in  tranquil  waters,  particularly  those 
with  a  muddy  bottom  and  partially  shaded  by  trees ;  it  is  a  fish  of 
sluggish  habits  except  during  the  breeding  season,  when  it  becomes 
very  excited  and  frequently  leaps  out  of  the  water.  The  Carp  is 
eaten  in  inland  countries,  but  it  is  not  valued  in  parts  where 
sea  fish  are  obtainable.  Carps  have  been  known  to  live  to  a  great 
age  (50  to  100  years),  and  to  attain  a  weight  of  20  to  50  lbs., 
and  a  length  of  four  feet  or  more. 

In  a  state  of  domestication  there  have  arisen  two  breeds  of  Carp 
that  tend  to  lose  their  scales.  In  Central  £urope  there  is  one 
form  known  as  the  Mirror  Carp  or  *'  Spiegel-karpfen  ^'  (320)  which 
retains  large,  bright  scales  along  the  side  of  the  body  and  large 
dull  scales  on  the  back,  and  another  form,  the  Leather  Carp  or 
"  Leder-karpfen  "  (319),  which  has  very  few  scales,  if  any  at  all, 
and  the  skin  is  thick  and  leathery. 

The  Crucian  Carp,  Cypnnus  vulgaris  (322),  diflfers  from  the 
Common  Carp  in  having  no  barbels,  and  in  the  different  arrange- 
ment of  the  pharyngeal  teeth.  The  iris  is  silvery,  whereas  in  the 
Carp  it  is  golden.  This  fish  rarely  exceeds  six  or  seven  inches  in 
length,  but  may  weigh  as  much  as  2  lbs.  The  Crucian  Carp  was 
probably  introduced  into  England  from  Hamburg,  for  in  the 
earliest  references  to  this  as  an  English  fish  it  is  called  the 
"  Hamburg  Carp."  The  term  Crucian  is  evidently  a  corruption 
of  ^' Karausche,^'  the  German  name  of  the  fish.  The  Prussian 
Carp  is  but  a  lean  and  elongated  variety  of  the  Crucian  Carp. 

The  Gold-fish  (323)  is  a  golden  yellow  or  red  breed  of  Carp-  Gold-fish. 
like  fish  produced  as  the  result  of  artificial  selection  in  China  and 
Japan ;  it  has  been  introduced  into  Europe  and  America  as  an 
ornamental  fish  for  aquaria  and  ponds  in  gardens  and  parks.  The 
brilliancy  generally  diminishes  when  the  fish  are  kept  in  the  open, 
and  they  tend  to  revert  to  their  original  greenish  colour.  Many 
varieties  and  monstrosities  of  the  Gold-fish  have  been  produced  as 
.the  result  of  domestication,  and,  in  the  case  of  their  tails,  of 
mutilation. 

The  Catla,  Catla  bvchanani  (324),  is  a  large  Indian  fish ;   it  is 
Carp-like,  but  the  head  is  more  arched  between  the  eyes,  there  are 
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DO  barbels,  the  rami  of  the  mandible  are  loosely  connected,  and  the 
dorsal  fin  is  shorter.  The  Catla  attains  a  length  of  six  feet  and  a 
weight  of  100  lbs.  It  ranges  through  India  to  the  Kistna,  and 
eastward  through  Bengal  and  Burma  to  Siam. 

The  Mahseer  or  Mahsir  or  Mosal,  Bartna  mosal  (329,  and 
fig.  58),  is  reci^Disable  by  the  strong  smooth  dorsal  spine,  seven 
or  eight  branched  rays  in  tbe  anal  fin,  the  fltiBhy  lips,  and  the  very 
large  scales,  of  which  there  are  S5  to  27  along  the  lateral  line.  It 
is  the  principal  ireshwater  game  fish  of  India,  where  it  occurs 
particularly  in  mountain  streams.  The  Mahseer  attains  a  weight 
of  250  lbs.,  although  the  usual  size  of  fish  captured  is  12  to  15  lbs. 
Specimens  under  ten  pounds  are  good  table-fish,  but  the  flesh  of 
lai^r  fish  is  coarse  and  oily.  The  Mahseer  is  a  cariuToroas  fish, 
preying  chiefiy  on  fishes. 


Fig,  53. — Mahseer,  Barbut  tnotal. 

Barber  The  only  species  of  Barbus  found  in  British  waters  is  the 
Barbel,  Barlms  vulgaris  (327),  and  this  is  restricted  to  the  valleys 
of  the  Thames  and  Trent.  On  the  continent  the  Barbel  aboands 
in  almost  all  the  rivers  of  Central  Europe.  The  Barbel  is  long  fur 
a  Cyprinoid  fish ;  the  head  is  elongated,  with  a  projecting  fleshy 
upper  lip  and  small  eyes  set  high  up  and  far  back.  Fonr  barbels 
hang  down  from  the  upper  lip,  two  from  tbe  fore  part  of  the 
snout  and  two  from  tbe  angles  of  tbe  moutb.  It  is  from  these 
conspicuous  "  feelers "  that  the  fish  takes  its  popular  name. 
Specimens  of  18  lbs.  have  been  taken  from  tbe  Thames,  bat  at 
the  present  day  it  is  rarely  that  one  over  12  lbs.  is  caught.  The 
Barbel  are  sociable  fishes  and  collect  in  shoals  where  food  is 
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plentiful.  They  are  ground-feeders  and  are  not  very  fastidious  in 
their  diet.  The  Barbel  is  rarely  eaten  except  by  the  poorest 
people,  its  liability  to  convey  tape-worms  unless  the  flesh  be  very 
thoroughly  cooked  rendering  it  undesirable  for  the  table.  The 
roe,  also,  is  sometimes  poisonous. 

The  Gudgeon,  Gobio  fiuviatilis  (332),  is  a  small  fish  similar  in  Undgeon. 
general  proportions  to  the  Barbel,  bat  having  only  two  barbels 
instead  of  four,  and  lacking  the  spine  in  front  of  the  dorsal  tin 
which  the  Barbel  possesses.  The  Gudgeons  prefer  clear  running 
water,  although  on  the  continent  they  are  fuuud  in  still  lakes. 
They  are  gregarious,  moving  about  in  large  ahoala  ;  they  feed  on 
small  animals,  such  as  insect  larvse,  crustaceans  aud  worms.  In 
England  the  Gudgeon  grows  to  six  inches. 

The  species  of  LeudicuB,  known  in  a  general  way  aa  "  White-  Roach, 
fish,"  are  abundant  in  the  temperate  parts  of  Europe,  Asia  and  ^''"''i 
North  America.     Of  the  European  forms  the  commonest  are  the        &c. 


Fio.  54. — Lower  Phnrjngeal  Bonea  of  the  Chub,  showiog  the  teeth. 

Roach,  Leudscus  rulilus,  341,  spread  all  over  Europe  north  of  the 
Alps ;  the  Chub,  Leuciscm  cephtdut,  338,  with  a  more  southern 
diatributioD,  extending  even  into  Asia  Minor ;  the  Dace,  Leuciscua 
vulgaris,  SiS ;  the  Ide  or  Nerfling,  Leudscus  idus,  in  the  northern 
and  central  parts  of  Europe,  but  absent  from  Britain ;  the  Rudd 
or  Red-eye,  Leudscus  erythropkthalmus,  335 ;  and  the  Minnow, 
Leudscxu  phox'mug,  334.  The  scientiRc  differences  between  the 
above  species  are  based  on  the  position  of  the  dorsal  fin,  the 
number  of  scales  in  the  lateral  line,  the  arrangement  of  the  pha- 
ryngeal teeth  (see  fig.  SI'],  and  the  numbers  uf  fin-raya  in  the 
several  fins. 
The  Roach  grows  to  2  or  2^  lbs.      The  Rudd  is  deeper  in 
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the  body  than  the  Roach^  and  the  pelvic  fins  are  farther  forward 
relatively  to  the  front  point  of  the  base  of  the  dorsal  fin.  The 
eye  also  is  redder.  The  Chub  is  readily  distinguished  by  its  thick, 
.  plump  body  and  its  heavy  head.  It  rarely  exceeds  5  lbs.  and  s 
length  of  20  inches^  although  larger  specimens  are  on  record.  The 
Dace  is  generally  recognised  by  anglers  by  the  absence  of  red 
colour  in  the  pelvic  and  anal  fins^  and  by  the  pure  silvery  colour 
of  the  sides  of 'the  body.  The  maximum  weight  is  about  1  lb. 
The  Minnow  seldom  exceeds  3  inches^  although  in  favourable 
localities  it  may  attain  twice  that  length.  The  long^  thick  body 
and  the  brown  and  green  colouring  distinguish  it  from  the  young 
of  any  of  the  above  species  of  Leuciscus. 
Orfe.  The  Ide  or  Nerfling,  Leuciscus  idtis,  is  a  European   species 

which  in  Germany  is  domesticated  and  assumes  more  or  less  the 
golden  hue  of  the  Gold-fish.  Such  forms  are  known  as  Golden 
Orfe,  344. 

Azurine.  The  fish  known  as  the  Azurine^  337^  is  a  bluish  variety  of  the 
Rudd;  it  occurs  in  the  middle  of  continental  Europe,  and  at 
one  time  was  found  in  some  parts  of  England,  for  instance,  at 
Knowsley  in  Lancashire. 

Tench.  The  Tench,  Tinea  vulgaris,  345,  is  found  all  over  Europe  in 

stagnant  waters  with  a  muddy  or  clayey  bottom.  The  scales  of 
the  fish  are  small  and  deeply  embedded  in  the  skin,  which  is  thick 
and  slimy.  A  short  barbel  occurs  at  the  angle  of  the  mouth  on 
each  side ;  the  pharyngeal  teeth,  347,  are  wedge-shaped,  slightly 
hooked  at  the  end,  and  arranged  in  a  single  series.  The  Tench  is 
an  animal  of  leisurely  movement  and  sluggish  disposition,  except 
during  the  breeding-season,  and  passes  the  winter  in  a  state  of 
torpidity.  In  England  the  Tench  seldom  exceeds  4  lbs.  in  weight. 
In  a  state  of  domestication  the  Tench  may  be  made  to  acquire  a 
golden  colour  similar  to  that  of  the  Gold-fish  and  the  Golden 
Orfe.     Such  a  fish  is  called  a  Golden  Tench,  346. 

Bitterling.  The  Bitterling,  Rhodeus  amaruSy  348,  is  a  small  European  fish, 
the  female  of  which  deposits  its  eggs  in  the  mantle-cavity  of  the 
Pond-Mussel  by  means  of  a  long  external  genital  tube  or  o%'i- 
positor,  which  is  developed  in  the  breeding-season  and  dwindles 
away  afterward.  Sometimes  the  tube  is  as  long  as  the  fish  itself. 
The  eggs  undergo  their  early  development  in  the  gills  of  the 
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Mussel;  and  the  fry  take  their  departure  in  about  a  month's  time. 
The  young  fishes  cannot  be  regarded  as  parasites  in  the  gill  of  the 
mollusc,  since  they  subsist  solely  on  the  yolk  that  is  present  in 
the  egg.  All  that  they  enjoy  is  apparently  the  safety  of  the 
secluded  position  and  a  current  of  fresh  water  which  the  Mussel 
keeps  circulating  through  its  gills  for  its  own  respiratory  pro- 
cesses. The  young  of  the  Fond-Mussel,  when  discharged  by  their 
parent  as  free-swimming  little  creatures,  have  a  way  of  hooking 
themselves  on  to  the  skin  of  freshwater  fishes,  and  living  embedded 
in  the  skin  for  some  time  before  they  escape  and  settle  down  in 
the  mud  to  complete  their  growth.  The  breeding-seasons  of  the 
Mussel  and  the  Bitterling  coincide,  and  the  Mussel  takes  its 
revenge,  so  to  speak,  on  the  Bitterling  by  discharging  its  own 
young  upon  the  mother-fish,  so  that  the  skin  of  the  latter  becomes 
a  nursing-ground  for  the  young  Mussels. 

The  Bream,  Abramis  brama,  349,  may  be  distinguished  from  Bream, 
the  other  fresh-water  fish  of  Britain  by  the  great  depth  of  its 
laterally  compressed  body  and  the  considerable  length  of  the  base 
of  the  anal  fin.  The  dorsal  fin  has  a  short  base  and  stands  high, 
and  the  lower  lobe  of  the  tail-fin  is  longer  than  the  upper.  The 
scales  are  rather  large  and  number  51  to  57  along  the  lateral  line. 
The  Bream  is  as  much  at  home  in  rivers  as  in  lakes,  and  is  found 
in  most  parts  of  temperate  Earope  north  of  the  Alps.  The  fishes 
swim  in  large  shoals  and  feed  partly  on  water-weeds  and  partly  on 
aquatic  insects  and  worms.  The  average  weight  of  a  Bream  in 
England  is  between  2  and  4  lbs.,  but  a  specimen  has  been  caught 
in  the  Serpentine,  in  Hyde  Park,  weighing  more  than  7  lbs.,  and 
larger  sizes  are  on  record. 

The  White  Bream  or  Bream-flat,  Abramis  blicca,  351,  is  a  Bream- 
smaller  fish  than  the  Common  Bream,  and  in  England  not  so  ^^^' 
abundant.  It  is  one  of  the  commonest  fishes  of  Central  Europe. 
The  colour  is  whiter  and  more  silvery  than  that  of  the  Bream,  and 
less  brown  and  brassy,  the  lobes  of  the  tail-fin  are  not  so  unequal, 
cind  the  pharyngeal  teeth  are  arranged  in  two  rows  on  each  side 
instead  of  in  a  single  row.  The  fish  rarely  exceeds  1  lb.  in  weight, 
or  a  foot  in  length. 

The  Carp  family  is  remarkable  for  the  fact  that  some  of  the    113'brids. 
different  forms   cross-breed  in   a   state  of  nature,   t.  e.   not   in 
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an  aquarium,  and  produce  (apparently)  fertile  hybrids.  The 
Pomeranian  Bream,  Abramis  hv^genhagii,  1161,  Cabinet-case  31, 
all    probability   a  hybrid   between   the   Common  Bream, 
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Abramis  brama,  349,  and  the  Boach,  Lemnscus  rutibis,  341. 
The  characters  of  the  Pomeranian  Bream  are  intermediate  between 
those  of  the  Common  Bream  and  the  Roach,  and  the  fish  occurs  in 
localities  where  both  the  Common  Bream  and  the  Roach  exist,  b 
England,  Holland,  Germany,  Austria,  &c.  Bliccopsis  erythroph- 
tkalmoides,  1168,  Cabinet-case  31,  a  fish  found  in  Holland  and 
Oeinnany,  is  regarded  as  a  natural  hybrid  between  the  Bream-flat, 
Abratnis  blicca,  351,  and  the  Rudd^  Leuciscus  erythrophthabnus, 
335;  and  several  other  hybrids  are  recorded  between  species  of 
Leuciscus  and  those  of  Abramis,  Albwmus  and  Chondrostoma,  A 
hybrid  is  also  supposed  to  exist  between  the  Roach  and  the  Rudd, 
and  such  a  form  has  been  described  under  the  name  Leuciscus 
affinis. 

Natural  hybrids^  t.  e.  the  offspring  of  different  species  pairing 
in  a  state  of  nature,  are  extremely  rare,  but  within  the  class  of 
Fishes  there  is  yet  another  instance  which  may  be  regarded  as 
genuine^  and  that  is  the  hybrid  between  the  Turbot  and  Brill 
(1167,  Cabinet-case  31).  The  Grimsby  fishermen  occasionally 
come  across  a  fish  which  is  intermediate  in  characters  between  the 
Turbot  and  the  Brill  and  which  they  call  a  hybrid.  Since  it 
has  been  found  possible  in  the  artificial  conditions  of  a  marine 
laboratory  to  fertilise  the  eggs  of  the  one  species  of  fish  with  the 
sperms  of  the  other  and  to  rear  the  young  up  to  a  certain  stage  of 
development,  it  is  very  possible  that  they  may  be  right. 

The  Bleak,  Albumus  lucidus,  352,  is  a  brilliant,  silvery  little 
fish,  deriving  its  name  from  an  Anglo-Saxon  word  meaning 
"  shining.^'  In  hot  summer  weather  it  hovers  a  few  inches  below 
the  surface  of  the  water  and  glitters  with  silvery  lustre  in  the 
sunlight  as  it  darts  after  flies  or  any  small  objects  floating  on 
the  surface.  As  in  the  Bream  the  anal  fin  has  a  long  baae^ 
and  the  hinder  part  of  the  abdomen  ends  below  in  a  sharp 
keel.  The  Bleak  seldom  grows  to  more  than  4  or  5  inches  in 
length. 

From  the  scales  of  the  Bleak  is  obtained  a  silvery  powder,  one 
of  the  principal  constituents  of  which  is  guanin,  employed  in 
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the  manufacture  of  artificial  pearls.  The  process  by  which  this 
glittering  material  is  refined  and  utilised  is  said  to  have  originated 
with  the  Chinese ;  the  industry  has  been  established  in  France  for 
more  than  two  hundred  years.  The  most  silvery  scales  are  picked 
out  and  scraped^  and  the  iridescent  pigment  allowed  to  collect  at 
the  bottom  of  the  water  as  a  sediment.  This  is  placed  in  liquid 
ammonia  and  sold  as  '^essence  d^orient/'  Small  glass  bulbs  are 
coated  on  the  inner  surface  with  this  substance^  and  the  interior 
filled  with  a  hard  wax.  The  outer  surface  of  the  glass  is  some- 
times dulled  with  hydrofluoric  acid  to  increase  the  illusion^  and, 
perfectly  spherical  pearls  being  very  scarce^  the  manufacturers  of 
these  imitation  pearls  even  go  to  the  length  of  blowing  the  bulbs 
irregular  and  lop-sided.  Most  of  the  '^  essence  d'orient'^  is  made 
from  the  scales  of  the  Bleak^  but  that  obtained  from  Whitebait  is 
of  superior  quality  and  greater  brilliance. 

In  the  Loaches  there  ate  from  three  to  six  pairs  of  barbels  Loach, 
around  the  mouth ;  the  pharyngeal  teeth  are  in  one  row  and  in 
moderate  number.  The  anterior  part  of  the  air-bladder  is  divided 
into  a  right  and  left  chamber  and  enclosed  in  a  bony  capsule. 
The  Loaches  have  a  low>  elongate  body^  with  or  without  minute 
scales.  They  are  distributed  over  Europe,  Asia,  Abyssinia,  &c. 
They  are  fishes  of  small  size,  living  in  small  streams  and  ponds 
and  avoiding  large  rivers. 

In  consequence  of  the  close  connection  that  exists  between  the 
skin  and  the  air-bladder,  and  between  the  air-bladder  and  the  ear, 
the  fishes  are  very  sensitive  to  changes  in  temperature  and  pres- 
sure, and  are  known  in  parts  of  Germany  as  *'  Wetterfisch  "  or 
Weather-Fishes.  The  commonest  European  Loaches  are  the  Stone 
Loach,  Nemachilus  barbatulus,  353;  the  Spined  Loach,  Cbbitis 
tcmiuy  855 ;  and  the  Pond  Loach,  Misffumus  fossilis,  354,  the 
largest  of  the  three,  growing  to  about  10  or  11  inches. 

The  Spined  Loach,  which  is  scarce  in  Britain,  may  be  distin- 
guished from  the  other  two  by  the  presence  of  a  small,  erectile, 
bifid  spine  below  the  eye.  The  Pond  Loach  has  10  or  13  barbels^ 
four  of  which  are  on  the  lower  jaw;  the  Stone  Loach  has 
6  barbels,  none  of  which  are  on  the  mandible.  The  Pond  Loach 
occurs  in  stagnant  waters  of  eastern  and  southern  Germany  and 
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eastern  Europe ;  it  is  not  found  in  Britain.  The  Stone  Loadi 
occurs  in  Britain  and  on  the  continent^  except  Scandinavia ;  it 
frequents  fast-running  streams  with  stony  bottom. 
Cat-fisbes.  The  family  of  the  Siluridee  or  Cat-fishes  is  a  large  one  widdj 
spread  over  the  fresh-waters  of  the  temperate  and  tropical  regions; 
Wall-  a  feiy  of  the  Cat-fishes  are  found  in  the  sea  (e.  g.  Arius  (376), 
and  10.  Galeichthys  (377)  and  Plotosus),  but  they  keep  near  the  coast. 
They  are  all  bottom-feeders,  of  carnivorous  tendencies.  The  body 
has  no  scales,  but  in  many  genera  it  is  armoured  with  bony  scutes, 
more  or  less  sculptured.  A  strong  bony  spine  is  frequently 
present  in  front  of  the  dorsal  and  pectoral  fins,  and  large  bony 
plates  occur  in  the  skin  at  their  bases.  The  spines  are  sometimes 
barbed  or  serrated,  and  constitute  formidable  weapons.  They  are 
not  strictly  comparable  with  the  spines  of  Acanthoptei^an  fishes, 
such  as  the  Perch  (507,  Wall-case  12)  and  Bass  (511,  Wall- 
case  13),  since  they  are  formed  by  the  fusion  of  the  pieces  of  a 
jointed  fin-ray,  the  fusion  taking  place  during  the  growth  of  the 
fish.  One  to  four  pairs  of  barbels  usually  occur  around  the 
mouth ;  an  adipose  fin  is  frequently  present. 

The  division  of  the  family  into  subfamilies  and  genera  is  based 
upon  the  extent  of  the  dorsal  fin,  the  presence  or  absence  of  an 
adipose  fin,  and  the  fusion  of  the  lower  parts  of  the  gill-covers 
with  the  '^  isthmus  '^  under  the  throat,  or  their  freedom  from  it. 
In  Clarias  (359)  and  Copidoglards  (361),  for  instance,  the  dorsal 
and  anal  fin«  are  long-based  and  extend  to  the  tail-fin,  whereas  in 
the  other  forms  shown  the  dorsal  fin  is  short-based.  The  anal 
fin  is  long-based  in  Silurus  (364),  Wallago  (367),  Siloniia 
(368),  but  not  in  Amiurus  (373),  Rita  (371),  &c.  An 
adipose  fin  is  present  in  the  last  two,  and  in  Doras  (379), 
Synodontis  (381),  &c.,  but  is  wanting  in  Silurus  (364),  SUondia 
(368),  &c.  In  the  Electric  Cat-fish,  Malopterurus,  386,  aD 
adipose  fin  is  present,  whereas  the  anterior  dorsal  fin  supported 
by  fin-rays  is  wanting. 

Some  Siluroids  are  provided  with  an  accessory  breathing  organ. 
Olarias  (359,  and  fig.  55)  and  Heterobranckus  have  a  dendritic 
-organ  situated  above  the  gills  which  enables  the  fish  to  live  out  of 
water  for  some  time.  In  the  diy  season  these  fishes  live  in  burrows 
in  the  mud  and  crawl  out  at  nights  in  search  of  food.      In  Sac- 
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eobrtmckus  (363)  there  is  a  long  air-sac — not  the  air-bladder, 
which  is  also  present,  enclosed  in  a  boDy  envelope — but  a  thin- 
walled  sac  exteDding  from  the  first  gill-elit  on  each  aide  along  the 
body  as  far  back  as  the  tail,  and  this  allows  the  fish  to  exist  out 


Fig.  66. — Acceitsoij  respiratory  organ  of  Clariai  as  Been  after  the  remoTSl 
of  the  (till-cover :  a  and  p  the  two  accessory  organs,  fta'-fto*  the  g^. 
(Ail«r  Bridge,  Camb.  Nat.  Hist.,  vii,  1904.) 

of  water  for  several  days.  The  aerated  blood  from  these  air-sacs 
is  carried  back  into  the  general  circulation  by  means  of  the  efferent 
vessels  of  the  last  gills,  which  join  the  aorta ;  the  blood  is  not 
taken  back  straight  to  the  heart.  Most  Siluroids  can  live  in  foul 
water  even  though  not  provided  with  accessory  organs  of  respir- 
ation; they  rise  to  the  surface  and  take  in  air  through  their 
mouth. 

The  Wels,  Siltirus  fflanis,  364,  ia  a  fish  occurring  plentifully  in 
the  Danube  and  other  fresh  waters  of  continental  Enrope,  but 
absent  from  France,  Spain  and  Italy.  It  is  said  to  grow  to  a 
length  of  ten  feet  and  a  weight  of  three  or  four  hundred  pounds. 
The  male  watches  over  the  eggs  and  defends  them  from  marauders, 
a  ^t  which  was  noted  by  Aristotle-  In  the  North  American 
Bull-heads  {Amnirut,  373)  also  the  male  guards  the  eggs,  and 
defends  the  young  after  they  are  batched.  Arius  (576)  and 
Gaieichthys  (377),  guard  the  eggs  by  carrying  them  in  the 
capacious  mouth,  the  male,  more  rarely  the  female,  being  the 
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castodian.  The  e^^  of  Ariut  are  lai^,  of  abont  the  aiie  of 
cherries  (II46,  Cabinet-case  29). 

Clarias  (359)  occurs  in  the  muddy  and  marshy  ^eah  waters  of 
Africa  and  South  Asia,  Copidoglania  (361)  occurs  in  Asia  and 
Australia,  and  Saccobraitcktu  (862)  in  the  rivers  of  the  Eait 
Indies. 

Doras  (879)  is  distinguished  by  a  series  of  bony  scutes  along 
the  middle  of  the  side.  It  travels  over  land  in  the  dry  season  in 
search  of  a  pond  of  greater  capacity ;  its  progress  is  fairly  rapid, 
and  is  effected  by  a  springing  movement  of  the  tail,  the  spines  of 
the  outspread  pectoral  fins  serving  to  prevent  the  body  from  rolling 
over  sideways.  These  fishes  make  nests  and  both  sexes  tend  the 
egga.  They  occur  in  those  rivers  of  tropical  South  America  that 
flow  into  the  Atlantic. 

Synodontis  of  the  African  rivers  has  a  way  of  floating  belly  up- 
wards at  the  surface  of  the  water,  a  curious  habit  which  is 
represented  in  many  of  the  drawings  of  the  ancieDt  Egyptians. 
One  of  the  cDmmonest  species  of  the  Nile  is  the  Schal,  Synodontis 
tehal  (skeleton,  883),  which  grows  sometimes  to  two  feet  in  length. 

The  Electric  Cat-fish,  Afaloptenmia  electricut  (383,  and  fig.  56), 
a  Bah  not  uncommon  in  the  fresh  waters  of  tropical  Africa,  has  no 


Fio.  66.— Electric  Cat^sfa,  Maloplerurut  ebetriciu. 

front  dorsal  fin ;  it  has  a  large  adipose  dorsal  set  far  back,  and  > 
short^based  anal  fin.  The  skin  is  soft  and  velvety,  without  scales 
or  scutes  ;  the  giU-opening  is  narrow,  a  mere  slit  in  front  of  the 
pectoral  fin.  There  are  three  pairs  of  barbels.  The  eyes  are  small, 
and  the  fish  avoids  light  and  is  alow  in  its  movements.  The  electric 
organ  extends  over  the  whole  body  beneath  the  skin,  bat  is 
thickest  on  the  abdomen.  It  consists  of  connective  tissue  com- 
partments filled  with  a  firm  jelly;  it  is  an  organ  of  cntaneoiu 
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origiQ  and  ia  not  constituted  of  modified  masclea  aa  is  the  case  in 
the  Electric  Eel  (315,  WaU-caae  8). 

Callichthyt  (384,  and  fig.  57),  a  small  fish  of  the  rivers  of  the 
northern  parts  of  South  America,  is  remarkable  for  the  cuirass 
which  covers  in  the  whole  of  the  soft  parts  of  the  body.  The 
armonr  consists  of  an  upper  and  a  lower  row  of  large,  overlapping 


Fio,  57. — An  armoured  Cat-fisb,  CalUehthyn  littoralii. 

shields  on  each  side,  each  shield  being  much  higher  than  wide. 
The  adipose  fin  is  supported  anteriorly  by  a  short,  movable  spine. 

In  the  Loricariidie  and  Aspredinidffi  (Wall-case  10,  floor)  there  Lori- 
is  a  resemblance  to  the  Siluridae  in  the  absence  of  scales,  the  <'*™d»- 
fusion  of  the  parietal  bones  with  the  supraoccipital,  the  absence  of 
the  symplectic  bone,  and  the  presence  of  barbels  and  an  adipose 
fiu,  but  there  ia  a  difference  in  the  ribs  being  sessile  upon  the 
c^tra  of  the  vertebrae  and  not  supported  on  transverse  processes. 
In  the  Loricariide  the  mouth  is  inferior,  with  circular  lips,  and 
feeble  dentition.  In  the  forms  like  Plecostomut  (387)  and 
l/oricaria  (386),  which  have  a  body  cnirass  of  bony  plates,  the  ribs 
are  slender,  but  in  those  which  have  an  unprotected  skin  the  ribs 
ue  strong.  The  Loricariidie  are  confined  to  tropical  and  sub- 
tropical parts  of  Central  and  South  America.  Many  are  of  small 
^EC;  the  males  of  some  species  have  a  bearded  or  bristly  snout. 

In  the  Aspredinidie  the  mouth  is  terminal ;  the  head  is  much   Asprodo. 
Battened  ;   there  are  no  scutes ;   the  tail  is  slender.      Aspredo 
(390),  of  the  Gaianas,  is  the  largest  of  the  genera.     The  female 
attaches  the  eggs  to  the  under  surface  of  her  body  by  pressing 
upon  them,  when  they  become  embedded  in  the  skin,  which  is 
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soft  and  spongy  during  the  breeding-season.     After  the  breeding- 
season  the  skin  again  becomes  smooth  and  firm. 

Anguillifobmes  (Eels). 

Wall-case  The  suborder  Anguilliformes  or  Apodes  embraces  the  '^  Eels/' 
8,  lower  Qging  ^jj^  term  in  the  widest  sense.  In  these  fishes  the  body  is 
very  long^  and  without  pelvic  fins  (whence  the  name  ^'Apodes''). 
The  dorsal  and  anal  fins  are  in  a  few  cases  wanting ;  in  most  they 
are  long-based  and  continuous  around  the  hind  end  of  the  body, 
there  being  no  separate  tail-fin.  None  of  the  fins  have  hard  or 
'*  spinous ''  fin-rays.  The  vertebrae  are  very  numerous^  as  one 
would  expect  in  such  long-bodied  fishes ;  the  shoulder-girdle  is  not 
attached  to  the  back  of  the  cranium  and  has  no  mesocoraooid 
bone.  The  premaxillary  bones  are  absent,  and  the  maxillae  are 
separated  by  the  coalesced  ethmoid  and  vomerine  bones.  The  two 
parietal  bones  meet  in  a  median  suture;  there  is  no  separate 
symplectic  bone. 

The  Eels  are  widely  spread  over  the  temperate  and  tropical 
zones ;  some  occur  at  great  depths  of  the  sea.     A  few,  such  as  the 
Common  Eel,  enter  fresh  water  to  feed  and  grow,  but  they  return 
to  the  sea  to  breed. 
An-  In  the  family  Anguillidae  are  included  important  food-fishes 

guillidce.  jjjjg  ^jjg  Common  or  Fresh-water  Eel,  Anguilla  vulgaris  (395),  and 
the  Conger,  Conger  vulgaris  (396)..  In.Anguilla  there  are  rudi- 
mentary scales,  oblong  in  form,  deeply  embedded  in  the  skin  and 
arranged  in  small  groups,  the  scales  of  each  group  being  oblique 
to  the  length  of  the  body  and  at  right-angles  to  the  scales  of  the 
groups  above  and  below.  In  the  genus  Conger  scales  are 
wanting. 
Common  The  Common  Eel,  AnguiUa  vulgaris  (395),  has  a  very  wide 
'  distribution  in  the  Northern  hemisphere,  extending  through 
Europe,  North  Africa  and  Asia,  but  not  occurring  in  the  rivers 
discharging  into  the  Arctic  Ocean,  the  Black  Sea  and  the  Caspian 
Sea.  This  Eel  probably  also  occurs  .in  America  and  the  West 
Indies,  although  the  Americans  name  their  common  Eel  Angmlla 
chrisypa.  The  Eel  of  the  fresh-waters  of  Australia  and  New 
Zealand  is  of  another  species. 
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Oveing  to  the  fact  that  the  generative  organs  of  the  Common 
Eel  do  not  ripen  in  fresh'water,  numerous  erroneous  impressions 
Jiave  arisen  concerning  the  mode  of  propagation  of  the  fish,  which 
have  only  recently  been  dispelled.  It  is  now  definitely  established 
that  when  five  or  six  years  old  the  Eels  migrate  to  the  sea  to  breed, 
and  they  do  not  return  to  fresh  water.  The  males  have  been 
observed  to  precede  the  females,  from  which  they  may  be  dis- 
tinguished by  the  sharper  form  of  the  snout ;  in  fact,  what  in 
England  are  called  the  Sharp-nosed  Eel  and  the  Broad-nosed  Eel 
are  but  the  Immature  males  and  females  of  the  same  species  of 
fish. 

On  their  way  to  the  breeding  place,  a  zone  of  the  Atlantic  off 
the  West  of  Ireland  and  France  where  the  water  is  about  five  or 
six  hundred  fathoms  deep,  the  skin  of  the  fish  becomes  silvery 
and  bright,  the  eyes  large  and  dark,  and  the  reproductive  organs 
become  fully  developed.  The  Eels  spawn  at  the  great  depth  above 
mentioned,  in  the  middle  of  winter,  and  the  innumerable  young 
hatched  from  the  eggs  grow  to  a  length  of  nearly  three  inches,  as 
the  flat,  transparent  '^Leptocephali.*' 

These  larvae  (fig.  58  A,  p.  118)  have  perfectly  clear,  ribbon-like 
bodies,  transparent  as  glass,  and  free  from  colour  excepting  the 
eyes,  which  are  black,  and  are  alone  visible  when  the  little  fish  is 
observed  in  a  jar  of  clear  sea-water.  They  are  called  Leptocephali 
on  account  of  the  small  size  of  their  head.  The  generic  name 
^'  Leptocephalus  "  was  applied  to'the  Eel-Iarvse  before  their  history 
was  known,  and  it  is  now  merely  used  to  distinguish  a  stage  in  the 
life  history  of  various  species  of  Anguilla,  Conger ,  Conffromurana, 
and  other  "  Eels.''  Thus,  Leptocephalus  brevirostris  is  the  larval 
form  of  the  Common  Eel,  AnguUla  vulgaris;  Leptocephalus 
morrisii  that  of  the  Conger  Eel,  Conger  vulgaris^  and  so  on. 

The  Leptocephalus  developes  from  the  egg  and  grows  to  about 
three  inches  in  length,  and  then  ceases  to  feed,  and  takes  no  food 
again  until  the  metamorphosis  is  complete  and  the  little  fish  has 
become  an  "  Elver"  (see  fig.  58  D). 

As  the  metamorphosis  of  the  Leptocephalus  into  the  Elver 
proceeds,  the  temporary  teeth  in  the  upper  jaw  are  shed,  and  the 
pointed  snout  becomes  rounded.  The  height  of  the  body  becomes 
reduced,  first  in  the  anterior  and  posterior  parts,  later  in  the  middle 
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parts^  SO  that  the  body  becomes  nearly  cylindricaL  In  the  later 
stages  the  length  also  diminishes.  Pigment  is  developed  in  tiie 
■kin,  and  the  eyes  become  slightly  reduced  daring  the  meta- 
morphosis. 

During  the  later  stages  of  the  metamorphosis  the  little  fidi 
become  very  active^  and  they  swim  in  enormous   numbers  in  a& 


B. 
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Fio.  58.— Metamorphosis  of  the  Common  Eel,  AnguUia  vu!ff\ 

A.  The  larva,  known  as  Leptocephalus  brevirostrU, 

B.  Later  stage,  the  metamorphosis  commencing. 
0.  Transition  stage ;  Glass  Elver. 

B.  Elver,  from  fresh  water,  the  metamorphosis  complete. 

All  of  the  figures  are  of  the  natural  size. 

easterly  direction,  arriving  at  the  mouths  of  the  western  rivers  of 
Ireland^  England  and  France  in  the  spring.  While  in  the  aei 
they  are  still  colourless,  and  are  known  as  '^  Glass  Elvers/'  but  as 
they  get  into  fresh  water  they  develop  pigment  in  the  skin,  and 
then  are  «  Elvers  "  (see  fig.  58  C  and  D) . 
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The  Elven  ascend  our  rivers  in  millions ;  some  climb  the  banks 
of  the  rivers  and  streams  and  pass  over  wet  fields^  eventually 
reaching  suitable  ponds ;  others  stay  in  holes  in  the  muddy  banks 
of  the  streams.  The  Elvers  are  greatly  reduced  in  numbers  as 
the  migration  proceeds^  many  being  eaten  by  fish  such  as  the  Pike^ 
and  by  birds,  while  for  human  consumption  vast  quantities  are 
caught  and  sold  during  the  '^  Eel-fare/'  as  the  migration  of  the 
Elvers  is  termed. 

There  are  no  reliable  statistics  of  the  British  Eel-fisheries ;  in 
Denmark  they  are  important  and  produce  an  annual  yield  of  over 
£100,000  in  value.  Eels  are  caught  usually  in  traps  of  basket- 
work  or  netting,  especially  during  their  migrations  to  the  Atlantic 
in  autumn  for  the  purpose  of  spawning. 

Eels  are  voracious  feeders  and  diligently  poke  their  noses  under 
small  and  large  stones,  and  laboriously  move  the  large  ones, 
sometimes  assisting  one  another  in  their  search  for  crustaceans, 
fishes^  spawn,  &c.,  upon  which  they  feed.  They  are  extremely 
rapid  in  their  movements,  and  when  well  grown  have  few  enemies 
but  man ;  the  Pike,  however,  commits  great  depredations  among 
the  young  ones. 

Eels  grow  naturally  to  about  three  feet.  If  prevented  from 
descending  to  the  sea  they  grow  to  four  feet  or  more,  and  one 
specimen  has  been  known  to  live  to  the  age  of  forty  years  in  fresh 
water.  The  Eel  is  an  excellent  food-fish,  the  flesh  being  of  agree- 
able flavour,  and  tender  if  properly  cooked,  although  becoming 
tough  and  leathery  in  inexperienced  hands. 

The  Conger  (396)  is  a  purely  marine  fish,  and  pri^fers  deep  Conger, 
waters  with  a  rocky  bottom.  It  is  almost  cosmopolitan  and  is 
widely  distributed  along  the  coasts  of  the  North  Atlantic, 
Mediterranean,  Japan,  Tasmania,  &c.  It  is  caught  on  long-lines, 
and  in  the  British  Islt-s  the  fishery  yields  about  70,000  cwts. 
annually,  valued  at  nearly  €50,000.  The  Conger  i«  a  coarser  fish 
than  the  Anguilla  and  grows  to  a  larger  size,  the  female  some- 
times attaining  a  length  of  eight  feet ;  the  male  rarely  exceeds  two 
feet.  A  Conger  may  be  readily  distinguished  from  a  Common  Eel 
by  the  dorsal  fin  commencing  nearer  the  head  than  in  the  latter. 

The  Nemichthyidte  diflFer  from  the  Anguillid®  in  the  vent  being    ^*?^" 
set  forward,  close  to  the  gill-openings ;  the  giU-openings  are  wide. 
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and  nearly  confluent.  The  eyes  are  large.  The  fia-membraoe 
between  the  rays  of  the  dorsal  and  anal  fins  is  thin,  and  in  some 
geDera,  like  Nemichthys  (398),  the  jaws  are  remarkably  long  and 
feeble,  forming  a  alender  beak  or  bill.  The  Nemichthyidtt  are 
deep-Bea  fishes  found  in  the  great  oceans  of  the  world,  and  do  not 
attain  any  great  siee. 
Sacco-  The  Saccopharyngidie,  known  in  America  as  "  Gulpers,"  are  voy 
P  ?^8-  grotesque  fishea  of  the  deep  seas,  more  or  less  allied  to  the  Eeli 
(see  fig.  6,  p.  18) .  The  mouth  is  very  large,  and  the  stomach  is 
extremely  distensible  and  capable  of  accommodating  prey  of  larger 
size  than  the  fish  itself.  The  eyes  are  small  and  set  far  forward, 
the  tail  is  long  and  slender,  ending  in  a  filament.  The  akeleton 
is  imperfectly  calcified.  Examples  of  Sacccpkarynx  (986)  and 
Gastrostomus  (985)  are  shown  in  the  case  of  "Deep-sea  Fishes," 
Cabinet-case  44. 
Miun-  Iq  the  Murienidffi  or  Morays  the  branchial  openings  into  toe 
pharynx  are  narrow   slits,  whereas  they  are  wide  slits  in   the 


no.  69. — Mora^,  Murana  hdena. 

AnguillidK ;  the  external  gill-opening  on  each  side  is  small  and 
round.  The  skin  is  without  scales.  The  pectoral  finsare  usually 
wanting  and  in  some  cases  the  pectoral  arch  also. 

The  Munenas  are  voracious  fishes  of  tropical  and  Bubtroptcal 
aeas  and  do  not  hesitate  to  attack  man;  they  are  especially 
abundant  in  the  vicinity  of  coral  reefs.     Many  are  of  large  siw. 
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reaching  a  length  of  eight  or  ten  feet,  and  most  are  of  remarkably 
rich  and  varied  coloration. 

MurtBna  Helena,  the  "  Muraena  '*  of  the  Romans  (fig.  59),  is 
largely  used  as  food  around  the  Mediterranean.  The  species  can 
be  domesticated  and  will  live  in  fresh  water.  The  fishes  were 
•extensively  kept  by  the  Romans  and  fattened  in  special  tanks  and 
ponds,  and  according  to  certain  traditions  were  fed  with  the  bodies 
of  slaves.  The  fish  is  not  confined  to  the  Mediterranean,  but 
occurs  also  in  the  north-western  part  of  the  Indian  Ocean,  the 
eastern  part  of  the  Atlantic,  and  is  sometimes  caught  off  the 
coast  of  England. 

EsociFORMES  (Pikes). 

In  the  suborder  Esociformes  or  Haplomi,  inclading  the  Pikes  Wall- 
and  their  allies,  the  anterior  vertebrse  are  without  Weberian 
ossicles,  and  the  shoulder-girdle  is  connected  with  the  back  of  the 
skull.  The  two  parietal  bones  are  usually  separated  by  the 
supraoccipital.  The  fins  are  usually  without  spines,  but  the  first 
ray  of  the  dorsal  fin  is  sometimes  stiffened  and  spine-like.  There 
are  no  barbels.  The  pelvic  fins  are  abdominal  in  position.  These 
fishes  occur  chiefly  in  fresh  water,  but  some  in  the  deep  sea. 

The  Gralaxiidfe  are  a  small  family  of  scaleless  fishes  in  which    Galaxi- 
the  parietal  bones  meet  in  the  middle  line  of  the  skull,  the  post-  ' 

temporal  bone  is  not  forked,  and  the  ribs  are  attached  to  strong 
transverse  processes.  The  chief  genus  is  Galcucias  (406) ,  occurring 
in  the  fresh  waters,  and  in  some  cases  also  the  seas,  of  the  southern 
parts  of  the  world.  South  Australia,  New  Zealand,  the  south  of 
South  America  and  the  Cape  of  Good  Hope.  The  settlers  in  New 
Zealand  called  these  fishes  *'  Trout "  and  the  young  ''  Whitebait," 
•and  the  names  still  survive  to  a  certain  extent.  The  native  name 
of  the  fish  is  ''  Kokopu/' 

The  EsocidfiR  constitute  a  small  family  of  carnivorous  fresh-water  Esocidas. 
fishes  ificluding  the  Pikes  and  the  Umbras  or  Mud-Minnows,  and 
ranging  through  the  temperate  parts  of  the  northern  hemisphere. 
The  upper  border  of  the  mouth  is  supported  by  the  maxillary 
^8  well  as  by  the  premaxillary  bones,  but  the  former  are  toothless. 
There  are  no  transverse  processes   to  the  trunk  vertebrse;    the 
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post-temporal  bone  is  forked.     The  dorsal  and  anal  fins  are  set  far 
back ;  the  pectoral  fins  are  set  low  down  the  sides  of  the  body ;  the 
pelvic  fins  have  6-11  rays.    The  body  is  clothed  with  cycloid  scales. 
Pike.  The  Pike,  Esox  lucius,  4107 ^  so  well  known  to  sportsmen  of  the 

rod,  hardly  requires  description.  It  is  limited  to  fresh  water  and 
ranges  through  Europe^  Asia  and  America.  The  Pike  is  an 
extremely  voracious  fish,  and  so  great  is  the  havoc  wrought  by  it 
among  more  valuable  fish,  such  as  the  Trout,  that  in  certain 
districts  special  measures  have  to  be  taken  to  keep  down  their 
numbers.  The  head  is  long,  broad  and  flattened,  the  body  '\% 
long  and  somewhat  laterally  compressed,  and  the  sides  themselves 
are  much  flattened.  The  dentition  is  powerful,  and  the  teeth  being 
sharp,  closely  set,  and  with  the  points  directed  back  towards  the 
throat,  there  is  little  chance  for  the  prey  to  escape  when  once  in 
contact  with  the  teeth.  How  efficacious  is  the  dentition  is  known 
to  all  fishermen  who  in  attempting  to  remove  the  hook  from  a 
large  dead  fish  have  had  the  uncomfortable  experience  of  getting 
part  or  the  whole  of  the  hand  within  the  mouth.  Every  move- 
ment of  the  hand  causes  it  to  get  carried  farther  and  farther  iaUy 
the  throat. 

The  colour  of  the  Pike  varies  considerably  with  the  seasons. 
The  back  is  always  dark  olive,  the  sides  are  grey  and  green  with  s 
slight  silvery  lustre,  except  at  the  breeding  season,  when  the  colours 
of  both  sexes  becoms  darker  and  more  vivid.  The  Pike  is  a  solitarv 
fish,  except  during  the  pairing  season,  and  punishes  the  intrusion 
of  smaller  individuals  of  its  own  species  within  its  haunts  bj 
devouring  them.  Its  food  consists  of  all  kinds  of  fish,  frogs^ 
ducklings,  the  young  of  water- fowl,  &c.  The  Pike  is  a  strategist 
in  pursuing  its  prey.  It  remains  perfectly  still  and  rigid,  or 
advances  quietly  and  stealthily,  and  then  by  a  powerful  movement 
darts  forward,  and  the  fish  or  bird  that  it  was  stalking  is  within 
its  jaws. 

The  Pike  is  not  commonly  eaten,  although  by  some  the  flesh  is 
considered  as  not  unpleasant.  A  definite  standard  of  size  for  a 
full-grown  Pike  can  hardly  be  assigned,  since  the  fish  continues  to 
enlarge  so  long  as  it  can  get  food  and  avoid  its  enemies ;  neither 
is  it  known  with  certainty  to  what  age  Pike  will  live.  The 
specimen  exhibited  (407)  would  rank  as  a  good  large  fish ;   when 
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caught  it  weighed  30  lbs.  and  measured  48  inches  in  length 
and  23  inches  in  girth.  Pike  under  4  lbs.  are  usually  called 
''  Jack.^* 

The  Umbras  or  Mud-minnows  include  one  species  {Umbra  Umbra. 
crameri)  which  occurs  in  Hungary  and  the  countries  around^  and 
two  others  {Umbra  limi,  409,  and  Umbra  pygama)  which  are 
inhabitants  of  the  eastern  slope  of  the  American  continent  and  the 
Mississippi  valley.  The  jaws  are  not  produced  as  they  are  in  the 
Pikes,  and  the  teeth  are  all  small.  The  dorsal  fin  is  set  more 
forward  than  in  the  Pikes  and  the  scales  are  relatively  larger.  The 
Umbras  frequent  still  waters  and  are  most  at  home  in  muddy  and 
reedy  ponds;  when  startled  they  burrow  tail  foremost  into  the 
mud.     They  are  small,  sluggish  and  carnivorous. 

The  family  Scopelidse  is  a  fairly  large  one,  comprising  pelagic  Scope- 
and  deep-sea  fishes  and  some  extinct  forms  from  the  Cretaceous  and 
Tertiary  deposits.  The  premaxillary  bones  are  long,  and  exclude 
the  maxillae  from  sharing  in  the  support  of  the  upper  border  of 
the  mouth  ;  the  parietal  bones  are  separated  ;  there  are  no 
transverse  processes  to  the  vertebrae ;  the  post-temporal  is  forked. 
An  adipose  dorsal  fin  is  frequently  present,  and  in  the  deep-sea 
forms  luminous  areas  (photophores)  occur  in  the  skin  of  the  body 
and  head. 

Scopelus  (413)  is  a  genus  with  many  species,  mostly  of  small 
size,  with  large  eyes  and  with  photophores.  While  some  are 
confined  to  the  depths  of  the  sea  others  are  pelagic,  and  others 
again  remain  in  deep  water  during  the  day  and  come  to  the  surface 
at  night.  Many  of  the  species  occur  in  the  Mediterranean,  others 
in  the  Atlantic  and  Pacific  Oceans.  In  the  Case  of  Deep-sea  Fishes 
(Cabinet-case  44)  are  shown  two  curious  forms  belonging  to  this 
family.  Bathypterois  (983)  is  a  small-eyed  fish,  first  obtained  by 
the  "  Challenger,'^  remarkable  for  the  great  elongation  of  the 
uppermost  rays  of  the  pectoral  fins,  which  are  forwardly  directed 
and  act  as  ''  feelers.''  The  foremost  rays  of  the  pelvic  fins  are  also 
elongated,  though  not  to  the  same  extent  as  those  of  the  pectoral, 
and  by  these  doubtless  the  fish  feels  its  way  along  the  bottom  of 
the  sea.  Ipnops  (976)  is  a  still  more  remarkable  fish,  dredged  by 
the  ''  Challenger  "  from  1600-:i000  fathoms,  with  no  eyes,  but 
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with  two  luminous  patches  nearly  touching  one  another  on  the  top 
of  the  broad,  flat  head.  The  photophores  are  supposed  to  attract 
small  fishes  as  a  candle  or  gas  flame  attracts  moths^  and  the  Ipnopt 
having  lured  such  prey  into  the  neighbourhood  of  its  large  mouth 
does  not  need  eyes  to  see  what  that  prey  is  before  gulping  it 
down. 
Burn-         The  Bummalow  or  Bummaloe^  Harpodon  nehereus,  412^  is  a 

malow.  uniformly  phosphorescent  fish,  frequently  found  in  great  numbers 
at  the  surface  of  the  Indian  Ocean  and  even  in  the  estuaries  of  the 
coast  of  Bengal  and  Burmah.  After  salting  and  drying,  these 
fishes  are  exported  in  large  quantities  from  Bombay  and  Uie  Malabar 
coast  and  sold  under  the  name  of  **  Bombay  Duck/'  a  delicacy 
familiar  to  all  who  have  travelled  in  India. 

Aulopus  purpurissatus,  414,  the  ^'  Sergeant  Baker  ^'  of  the 
Australian  fishermen,  occurs  in  moderate  depths  of  the  sea  off  the 
coast  of  Australia.  It  has  a  small  adipose  fin,  rough,  firm  scales, 
and  no  luminous  spots. 

Alepido-  The  Alepidosauridse  are  deep-sea  fishes  differing  from  the 
Scopelidse  in  the  great  size  of  the  dorsal  fin,  which  is  supported 
by  long,  slender,  unjointed  fin-rays.  An  adipose  fin  is  present 
The  body  is  without  scales ;  the  teeth  are  formidable ;  the  bones 
are  feebly  ossified.  These  fishes  are  found  in  the  Atlantic  and 
Pacific  Oceans,  and  include  the  largest  of  the  deep-sea  fishes,  some 
attaining  a  length  of  four  feet.  The  skull  of  Alepidosaums  feroi 
exhibited  (415)  shows  the  great  predatory  teeth  and  the  frailness 
of  the  bones ;  a  complete  skeleton  (1097)  in  a  special  glass  case  is 
shown  elsewhere  in  the  Gallery. 
Eillie-  The  Cyprinodonts  (e.  g.  416)  are  small  fishes  occurring  in  fresh 
or  brackish  waters  of  America  (where  they  are  known  as  Killie- 
fishes),  and  in  Africa,  Southern  Europe,  and  Southern  Asia.  The 
head  is  rather  flattened,  the  mouth  is  extremely  protractile  and 
with  the  upper  border  supported  by  the  premaxiUaries  only.  The 
scales  are  large  and  extend  more  or  less  over  the  head.  A  few 
Cyprinodonts  are  herbivorous  and  have  a  long  intestine^  bat 
most  are  carnivorous  and  with  a  short  intestine.  The  females  are 
usually  larger  than  the  males  and  not  so  brightly  coloured,  and 
in  many  species  they  are  viviparous. 
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One  of  the  most  curious  of  these  fishes  is  the  Anableps,  or  Four-  Four- 
eyed  Fish,  Anableps  teirophthalmus,  417,  of  the  fresh  waters  of  eyed  Fish, 
tropical  America.  This  fish  has  not  really  four  eyes,  but  its  eyes, 
which  bulge  considerably,  are  divided  into  an  upper  and  a  lower 
portion  in  such  a  manner  that  the  fish  as  it  swims  at  the  surface  of 
the  water  can  see  both  in  and  out  of  that  medium,  the  upper  part 
of  the  eye  being  adapted  for  use  in  air  and  the  lower  part  for  use 
in  water.  There  is  nothing  exceptional  in  the  general  appearance 
of  the  large  crystalline  lens  and  the  retina,  but  the  iris  is  curiously 
altered  so  as  to  present  two  pupils,  one  above  the  other.  This  is 
effected  by  a  pair  of  overlapping  horizontal  flaps  of  the  iris  passing 
across  the  middle  of  the  originally  simple  pupil. 

The  Amblyopsidse  are  small  fishes  related  to  the  Cyprino-  Cave-fish. 
dontidse.  They  are  confined  to  North  America;  some  live  in 
streams  and  ditches  and  have  eyes,  others  occur  in  subterranean 
waters  of  the  great  limestone  caves.  These  last  are  blind,  the  eyea 
being  vestigial  and  hidden  under  the  skin.  The  body  is  colourless 
and' transparent.  One  of  the  best  known  is  Amblyopsis  spelcea  (418), 
the  Cave-fish  or  Blind-fish  of  the  Mammoth  Cave  of  Kentucky. 
By  way  of  compensation  for  the  loss  of  vision  the  sense  of  hearing 
is  very  acute,  as  also  is  the  tactile  sense,  there  being  developed  on 
the  head  numerous  transverse  ridges  with  papillae,  which  judging 
from  their  abundant  nerve  supply  are  delicate  organs  of  touch.  The 
largest  specimen  known  is  five  inches  long.  The  fish  is  vivi- 
parous, and  the  young  are  about  a  quarter  of  an  inch  long  when 
bom. 

PhyBOcliflti. 

In  the  grade  Physoclisti  the  air-bladder,  although  developing  Wall- 
as a  hollow  outgrowth  of  the  alimentary  canal,  becomes  shut  off  <^*^  ^^- 
from  it  by  the  disappearance  of  the  neck  or  tube,  the  '^  ductus 
pneumaticus.^'  Some  of  the  Berycoid  fishes  (Wall-case  12), 
the  most  primitive  of  the  Acanthopterygian  fishes,  are  exceptional 
in  this  respect.  The  great  majority  of  the  Teleostean  fishes 
belong  to  the  grade  Physoclisti;  the  exhibited  series  extends 
from  the  middle  of  Wall-case  10  along  the  North  and  East 
Walls  to  the  other  end  of  the  Gallery  (Wall-case  20). 
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Halosauriformes. 


Tbe  Halosauriformes  or  Heteromi  constitute  a  small  suborder 
of  fishes,  mostly  confined  to  tbe  deep  seas.  The  pelvic  fins,  if 
present,  have  many  fin-rays  (about  10)  and  are  set  far  back 
(abdominal  position)  ;  the  pectoral  fins  are  set  high  up  the  sides 
of  the  body;  the  right  and  left  parietal  bones  meet.  The 
mesocoracoid  bone  in  the  shoulder-girdle  is  reduced  or  absent; 
the  post-temporal  bone  is  small  and  simple.  The  suborder 
includes  the  families  Halosauridse,  Notacanthidse,  Dercetids 
(extinct;  Cretaceous),  and  Fierasferidse. 

The  Halosauridse  and  Notacanthidse  are  long-bodied,  deep-sea 
fishes,  with  tail  tapering  to  a  point  and  without  a  separate  caudal 
fin.  The  body  is  clothed  with  cycloid  scales,  which  extend  also 
partly  over  the  head.  In  the  latter  family  (e.  g.  Notocanihus, 
420)  the  dorsal  fin  is  represented  by  a  series  of  short,  isolated 
spines ;  the  anal  fin  is  long,  the  front  part  supported  by  spines, 
the  hinder  part  by  soft  rays.  In  the  Halosauridae  (e.  g.  419) 
there  are  no  spines  ;  the  dorsal  fin  has  a  short  base,  the  anal 
a  long  base. 
Jiierasfer.  Fleras/er  (421)  is  a  strange  little  fish  which  lives  in  the  bodies 
of  holothurians,  starfishes  and  bivalve  molluscs,  particularly 
the  Pearl  Oyster.  It  is  not  a  parasite,  so  far  as  our  present 
information  goes,  but  catches  its  own  food  from  the  sea  water, 
and  enters  and  leaves  the  body  of  its  host  repeatedly  without 
apparently  causing  any  inconvenience.  Fierasfer  is  found  near 
the  coast  in  all  warm  and  tropical  seas.  It  has  a  long  tail, 
with  extended  dorsal  and  anal  fins  reaching  to  the  extremity, 
which  has  no  separate  caudal  fin.  The  anus  is  far  forward,  in 
the  throat  region ;  there  are  no  scales  and  no  pelvic  fins. 


Gastrosteiformes  (Sticklebacks  and  Sea-horses). 

The  suborder  Gastrosteiformes  or  Catosteomi  includes  curious 
fishes,  the  affinities  of  which  have  been  the  object  of  much  dis- 
cussion.     The  least  aberrant  forms  are  the  Sticklebacks,  with 
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which  the  Pipe-fishes  and  Sea-horses  are  related^  in  spite  of  their 
strangely  modified  gills  (see  fig.  61^  p.  131).  The  Opah  or 
King-fish^  though  so  different  in  appearance  from  the  Sticklebacks^ 
would  seem  to  be  more  closely  allied  to  these  than  to  any  other 
fishes. 

The  family  Lamprididse^  constituting  the  division  Selenichthyes      Opah. 

of  some  authors^  contains  only  the  fish  just  mentioned^  the  Opah^ 

Lampris  luna,  Floor-case  27.      This  is  a  large  fish^  attaining 

sometimes  the  length  of  four  feet.     The  body  is  short  and  deep, 

and  laterally  compressed ;  it  is'  covered  with  minute  scales ;  the 

snout  is  short  and  the  mouth  toothless.     The  branchial  apparatus 

is  fully  developed,  and  the  gills  are  of  the  ordinary  pectinate 

type.       The   fins   are   without   spines.       The  pelvic   fins    have 

numerous   rays   (15-17),  and  the  pelvic  bones   are   connected 

with   the   coracoid   bones,    which   are  large   and    do    not   meet 

ventrally.     The  coloration  of  the  Opah  is  vivid,  and  the  flesh 

is  considered  choice.     The  fish  is  pelagic  in  habit  and  is  widely 

distributed,  specimens  having  been  taken  in  various  parts  of  the 

Pacific  and  North  Atlantic  Oceans,  the  Mediterranean,  and  off 

the  coast  of  England. 

The  Sticklebacks  (family  Gastrosteidse)  are  small  fishes,  with  stickle- 
the  dorsal  fins  armed  with  two  or  more  spines  and  with  the  sides  hack, 
of  the  body  more  or  less  protected  by  bony  shields  instead  of 
scales.  The  pelvic  fins  are  abdominal  in  position ;  each  has 
ODe  spine  and  one  or  two  soft  rays;  the  pectoral  fin  has  no 
spine,  the  anal  fin  has  a  single  spine.  The  mouth  is  toothed  ; 
the  ribs  are  slender ;  the  anterior  vertebrse  are  not  enlarged  or 
only  slightly  elongated. 

The  Sticklebacks  are  widely  distributed  over  the  northern  seas 
and  fresh  waters.  Several  are  British.  This  family  is  by  some 
authorities  grouped  with  the  Centriscidse,  Amphisilidse,  Aulosto- 
matidse  and  Fistulariidse  to  constitute  the  division  Hemibranchii, 
characterised  by  the  possession  of  pectinate  gills,  more  or  less 
reduced  in  number^  with  a  complete  opercular  apparatus ;  with 
a  small  and  terminal  mouth  and  the  post-temporal  bone  simple 
and  immovable. 

The  common  Stickleback  of  England  (424)  is  Gastrosteus 
ocukaius,  called  also  the  Three-spined  Stickleback  from  the  fact 
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that  at  the  front  of  the  dorsal  Ad  are  three  short  spines.  It 
18  very  abundant  in  all  fresh  waters^  and  can  be  transferred  to 
brackish  and  sea  water  without  injurious  effect.  The  fish  occurs 
in  three  varieties ;  var.  gymnums,  the  smooth-tailed  variety^  with 
from  four  to  six  bony  plates  behind  the  gill-cover;  var. ^emi- 
armatiss,  the  half-armed  variety^  with  from  ten  to  fifteen  bony 
plates  behind  the  gill-cover  and  a  few  blnnt  spines  on  the  side 
of  the  base  of  the  tail ;  and  var.  trackwrus,  the  rough-tailed 
variety,  with  an  uninterrupted  series  of  from  thirty  to  forty  bony 
plates  along  the  side  of  the  body.  From  recent  observations 
it  appears  that  the  variety  trachurtis  is  a  winter  form^  the  variety 
gymnurus  the  same  fish  in  summer  dress,  when  it  has  discarded 
its  armour^  and  the  variety  semiamiatus  a  fish  caught  in  the 
spring.  In  the  case  of  the  American  Gastrosleus  catqphracim 
the  individuals  caught  in  the  sea  have  a  complete  armour  of  bony 
plates^  about  thirty  on  each  side ;  those  found  in  brackish  water 
are  half-armoured,  with  from  six  to  twenty  plates,  while  those 
found  in  fresh  water  have  only  two  or  three  plates  or  even 
none  at  all. 

The  common  Stickleback  is  an  active,  persistent  and  greedy 
little  fish.  It  is  very  pugnacious  and  protracted  fights  are  not 
uncommon ;  after  the  fight  the  colour  of  the  defeated  combatant 
at  once  becomes  dull,  while  that  of  the  victor  remains  resplendent. 
It  is  no  unusual  thing  also  to  see  a  group  of  Sticklebacks  worrying 
a  fish  much  larger  than  themselves  by  biting  little  pieces  out  of 
the  margin  of  the  fins.  Sticklebacks  do  much  mischief  by 
devouring  the  spawn  and  fry  of  other  fishes. 

In  the  breeding-season  the  throat  and  breast  become  brilliantly 
red,  particularly  so  in  the  males.  The  male  builds  a  nest  by 
collecting  bits  of  water-weed  and  leaf- skeletons  and  cementing 
them  together  with  a  glairy  fluid  which  is  secreted  in  glands 
opening  at  the  urino-genital  aperture,  and  which  hardens  into 
tough  threads  in  contact  with  water  (compare  the  byssal  threads 
of  the  bivalve  molluscs  Pinna  and  Mytilus,  the  common  Musael). 
The  nest  is  constructed  prior  to  mating.  A  female  is  then 
induced  to  enter  the  nest  and  lay  her  eggs^  and  when  she  departs 
through  the  other  opening,  for  there  are  two,  one  at  each  end, 
the   male   enters   and   fertilises  the  eggs.     The  process  is  then 
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repeated  with  other  females  in  succesBion,  and  finally  the  male 
takes  up  his  position  outside  the  nest  and  jealously  guards  it 
it  against  all  comers  until  the  young  Sticklebacks  are  hatched. 
Oddly  enough^  the  most  persistent  assailants  are  the  mothers 
themselves^  who  seek  to  devour  the  eggs.  - 

The  Ten-spined  Stickleback^  Gastrosteus  pungitius,  426,  is  not 
80  common  as  the  Three-spined  Stickleback;  it  has  nine  short 
spines  on  the  back  and  a  longer  tenth.  The  Fifteen-spined 
Stickleback,  Spinachia  wlgaris,  426^  is  a  marine  form,  common 
in  rock  pools  around  the  British  and  other  coasts  of  Europe. 

The  Flute-mouth  or  Tobacco-pipe-fish,  Fistularia  tabaccaria,  Flute- 
428,  has  a  long,  slender  body,  with  the  snout  produced  into  a  °^°"**^' 
long  tube,  which  has  the  mouth,  small  and  toothless,  situated 
at  the  end.  The  first  four  vertebrse  are  much  elongated  and 
are  fused  together ;  the  supratemporal  bones  are  much  produced 
posteriorly.  There  are  no  spines  in  the  fins,  and  no  scales,  but 
bony  plates,  in  the  skin.  There  is  a  distinct  caudal  fin,  which 
is  forked  and  has  the  median  fin-rays  produced  into  [a  filament. 
The  fish  swims  near  the  surface  in  shallow  seas  of  the  tropical 
and  sub-tropical  regions  of  the  globe. 

The  Aulostomatidse  (427)  bear  a  general  resemblance  to  the 
Fistulariidse,  but  differ  in  the  following  respects: — there  are 
spines  in  front  of  the  dorsal  fin,  the  caudal  fin  is  rhombic,  and 
without  the  elongated  central  fin-rays,  there  are  small,  ctenoid 
scales  in  the  skin  and  small  teeth  in  the  jaws. 

In  the  Snipe-fishes  (family  Centriscidse,  e.g.  430)  the  body  Snipe- 
is  laterally  compressed  and  deep  vertically;  the  snout  is  in  the 
form  of  a  tube,  with  the  small  toothless  mouth  at  its  extremity; 
some  of  the  anterior  vertebrse  are  elongated  ;  the  front  part 
of  the  dorsal  fin  has  a  few  spines,  one  much  larger  than  the 
others;  the  anal  fin  has  no  spines.  Scales  are  present,  also 
bony  scutes  dorsally  and  ventrally^  forming  an  incomplete  bony 
armour  which  is  distinct  from  the  vertebrae.  The  Common 
Snipe-fish  is  widely  distributed  in  warm  seas,  and  is  sometimes 
found  off  the  south  coast  of  England. 

The  Amphisile  (432),  sometimes   called   the   Needle-fish   or    Amphi- 
Shrimp-fish,  is   a   curious^   semi-transparent    little    fish,   which       "^^®* 
carries  the  body  with  the  long  axis  upright,  and   cleaves   the 
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water  with  its  sharp  ventral  edge.  The  body  is  protected  by 
a  dermal  cuirasa  which  ta  continuous  with  the  iotenial  skeleton; 
there  are  about  six  large,  elongated  trunk  vertebrse  and  foorteen 
very  small  caudal.  The  body  ends  io  the  two  dorsal  fins,  the 
first  of  which  bears  a  strong  spine ;  the  tail  fin  is  reduced  and 
is  ventral,  not  terminal  in  position, 
i^pe-  The  families  Solenostomslids  and  Syngnathtdn  agree  in  having 

^^f^*  gills  which  are  not  comb-like,  but  reduced  to  small  rounded 
horses,  knobs  or  lobes  borne  by  the  gill-arches  (fig,  61] ;  they  were 
formerly  grouped  in  a  special  division  known  as  the  Lophobrancbii. 
Not  only  are  the  gills  reduced  but  the  gill-cover  also ;  there  is 
no  preopercalar  bone  and  only  a  few  branchiostegal  rays.  The 
akin  is  strengthened  by  large,  star-shaped,  bony  plates  or  h; 
bony  rings  encircling  the  body ;  there  are  no  scales.  The 
muscular  system  is  feebly  developed.  The  snout  is  prolonged 
into   a  tube,  and  the  mouth  is  small,  terminal  and   toothless. 


Fio.  60.— Pipe-fish,  St/ngualMui  aeu$. 

In  the  Syngnathidse  the  gill-opening  is  small  and  set  high  up; 
the  anterior  dorsal  fin  and  the  pelvic  fins  are  wanting.  Tbe 
eggs  are  carried  by  the  male  in  a  brood-pouch  situated  either  on 
the  abdomen  or  on  the  tail,  and  usually  formed  by  two  folds 
of  skin,  right  and  left.  In  Nerophia  (434)  and  GattrotoiefU 
(437),  however,  there  is  no  pouch;  the  eggs  are  embedded  in 
tbe  Boi^  skin  of  tbe  abdomen  of  the  male.  Tbe  Syngnathidc 
are  small  and  marine,  living  near  the  coast  in  temperate  and 
tropical  regions ;  they  are  poor  swimmers  and' are  carried  aboat 
passively  by  currents. 

The  commonest  forms  are  the  Pipe-fishes  (e.  g.  the  Greater 
Pipe-fish,  Syngmthus  acus,  436,  and  fig.  60,  the  Ocean  Pipe-fish, 
Neropkit  aquoreus,  434),  which  have  a  tail  that  is  not  prehensile. 
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SoUnognalkut  (438),  of  the  seas  of  China  and  Australia,  has  a 
short  prehensile  tail  by  which  it  holds  on  to  pieces  of  sea-weed 
among  which  it  lives.  The  Sea-horse,  Hippocampus  abdominalia 
(440,  and  fig.  61)  has  a  well- developed  prehensile  tail,  and  carries 
the  body  in  a  vertical  position.  The  head  is  bent  at  right  angles 
to  the  body  and  bears  some  resemblance  to  the  head  of  a  horae; 
it  is  very  like  the  "  knight "  of  the  chess-board.  In  the  Dragon- 
fish,  Phyllopteryx,  439,  the  tubercles  or  spines  are  produced  into 
large,  soft,  leafy  streamers,  composed  of  skin,  and  hearing  a 
close  resemblance  to  bits  of  sea-weed. 

The  fiahea  of  the  family  Solenostomatide  (433)  differ  from 
those  of  the  Syngnathidte  in  having  large  pelvic  fins  and  an 


FlO.  61. — Lobular  gill  of  Sea-horse,  Hippocampux  abdominaiii, 

brought  into  view  by  turning  the  gill-cover  forward. 

(From  Gunther,  "  Study  of  Fishes.") 

anterior,  spinous  dorsal  fin,  and  in  the  gill-opening  being  wide. 
The  brood-pouch  is  constituted  by  the  broad  pelvic  fins,  and 
occurs  in  the  female. 

The  Pegasus,  Pegastis  voliiam,  443,  is  an  odd  little  fish  found  Pegasus, 
on  the  sandy  shoals  of  the  coasts  of  Japan,  China,  India,  and 
Australia.  The  mouth  is  on  the  under  side  of  the  head  and  has 
no  teeth;  the  gills  are  pectinate,  and  not  lobular  as  in  the 
Sea-horses.  The  body  is  entirely  covered  with  bony  plates, 
arranged  in  the  form  of  rings.  The  pectoral  fins  are  broad  and 
horizontal,  like  large  wings ;  in  the  species  in  question  the  five 
front  rays  have  the  form  of  strong  spines.  These  fishes  constitute 
the  division  Hypostomides.  The  dried  bodies  of  the  Pegasus 
are  frequently  used  by  the  Chinese  in  conjunction  with  shells 
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and  bits  of  red  coral  in  the  ornamentation  of  fancy  boxes^  many 
of  which  are  brought  to  England  by  sailors  and  travellers  as 
curios. 

MuoiLiFORMEs  (Grey  MuUets)  • 

Wall-  The  suborder  Mugiliformes  or  Percesoces  includes  the  Sand- 
*^*®®  ^^'  eels.  Grey  Mullets  and  Barracudas^  and  occupies  an  intermediate 
position  between  the  Pikes  on  the  one  hand  and  the  Perches  on 
the  other.  The  pelvic  fins,  if  present,  are  abdominal  in  position, 
and  consist  usually  of  one  spine  and  five  soft  rays.  The  pelvic 
bones  are  not  firmly  connected  with  the  shoulder  girdle.  The 
shoulder  girdle  is  suspended  from  the  cranium,  and  has  no 
mesocoracoid  bone.  The  supraoccipital  bone  extends  forwards 
between  the  reduced  parietal  bones. 
Skipper.  The  first  family,  the  Scombresocidse,  takes  its  name  from 
Scombresox,  the  Skipper,  451,  also  known  as  the  Saury,  a  fish 
sometimes  caught  off  Britain^  and  reminiscent  of  the  Mackerels  in 
the  possession  of  a  few  finlets  behind  the  dorsal  and  anal  fins. 
The  Skippers  swim  at  the  surface  in  large  shoals  and  are  pursued 
by  the  Tunny  and  Bonito  as  well  as  by  Porpoises.  Although  their 
fins  are  small,  they  are  very  rapid  in  their  movements,  and  the 
fishes  spring  out  of  the  water  and  glide  along  the  surface  ap- 
pearing scarcely  to  touch  the  water. 
Gar-fish.  The  Gar-fish,  Belone  vulgaris,  449,  of  the  coasts  of  Britain, 
France  and  the  Mediterranean,  is  less  pelagic  than  the  Skipper, 
and  has  not  the  finlets ;  it  is  very  voracious,  and  the  larger  species, 
not  found  in  British  waters,  are  dangerous  to  man,  not  so  much 
from  the  injury  inflicted  by  the  teeth  as  from  the  ugly  wound  that 
they  can  make  by  driving  the  closed  beak  into  the  flesh,  as  they 
sometimes  do  when  leaping  out  of  the  fisherman's  net  at  the  side 
of  the  boat.  Although  the  Oar-fish  is  good  eating,  it  is  disliked 
by  many  people  on  account  of  the  green  colour  of  its  bones. 
There  is  a  well-founded  prejudice  against  green  pigments  other 
than  the  green  colouring  matter  (chlorophyll)  of  leaves  and 
fruits,  but  it  so  happens  that  the  green  substance  in  the  bones  of 
the  Gar-fish  is  not  poisonous.  A  similar  green  coloration  of  the 
bones  is  found  in  the  Protopterus  or  African  Lung-fish  (Wall- 
case  6). 
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The  H&lf-beak,  Hemirkampkus,  450,  of  most  tropical  seas, 
instead  of  haviog  the  upper  and  lower  jaws  both  prolonged  to  form 
a  beak,  has  ouly  the  lower  jaw  long.  It  feeds  mostly  oc  green 
seaweeds. 

The  Flying-fishes,  Exocaetus  (452,  and  fig.  62)  do  not  have  the 
jaws  prolonged ;  the  teeth  are  feeble  and  uniform,  the  pectoral  iins. 


Fia.  C2.— A  Djing-fish,  RvocwtM  spilopterm. 

and  in  some  species  the  pelvic  fins  also,  and  the  lower  lobe  of  the 
tail  are  greatly  enlarged.  They  live  in  shoals  in  tropical  and 
Bub-tropical  seas  and  are  pursued  by  large  fishes  such  as  the  Tunny 
and  Albacore.  Exocatua  volitans  is  a  small  species,  with  short 
pelvic  fins,  sometimes  taken  off  the  British  coast;  the  largest 
Flying-fish  is  the  Califomian  species,  which  attains  a  length  of 
eighteen  inches. 

Although  called  Flying-fish,  the  species  of  Exocatus  do  not 
really  fly.  They  leave  the  water  with  great  velocity  by  a  powerful 
movement  of  the  tail,  and  then  scud  through  the  air  until  they 
reach  the  water  again,  when  another  rapid  movement  of  the  tail 
may  start  them  afresh  through  the  air  without  the  whole  of  the 
body  entering  the  water.  The  pectoral  fins  are  not  moved  as 
oi^ns  of  true  flight.  They  may  vibrate  and  quiver  somewhat, 
but  the  whole  motive  power  is  supplied  by  the  strong  tail.  The 
movements  of  the  pectoral  fins  are  in  no  way  comparable  wiib 
these  of  the  wings  of  a  bird ;  the  fins  act  as  a  parachute  only. 

The  Sand-eels   or   Lauqces    (family   Ammodytidx)   are  small,  Sand-oeL 
ailvery  fishes  swimming  in  shoals  uear  the  shore,  and  remarkable 
for  the  manner  in  which  by  their  sharp  pointed  snout  they  bury 
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themselres  with  great  rapidity  in  the  sand,  darting  in  and  out 
like  arrows.  Sometimes  the  falling  tide  leaves  a  sandy  stretch  of 
beach  looking  like  a  moving  foam  of  Bilver  through  the  Lamicet 
dodging  and  wriggling  in  and  out  of  the  wet  sand.  Both  dona) 
and  anal  fins  are  extended  (fig.  63)  and  withont  spines.  There  are 
no  pelvic  fins.  Two  species  occnr  on  the  British  coast,  the  Greater 
Lannce  or  Greater  Sand-eel,  Ammodytes  lanceolaius,  455,  and 
fig.  63j  growing  to  seventeen  inches,  and  the  Lesser  Launce  or  Lesser 


Fia.  63. — Sand-eel,  Ammodytet  laneeoliAa. 

Sand-eel,  Ammodytes  tobianus,  454,  which  grows  to  seven  inches, 
has  flatter  sides  than  the  Greater  Laance,  and  Uvea  higher  op  the 
Bandy  shoal.     They  are  not  much  eaten  but  make  excellent  bait. 

The  Atherines  or  Sand-smelts  are  small  fishes  rarely  exceeding 
nine  inches  in  length,  of  a  translucent  pale  green  colour,  and  with 
a  silvery  band  along  the  side.  They  are  littoral  fishes,  living  in 
shoals  in  the  seas  of  the  temperate  and  tropical  regions  of  the 
globe,  but  aome  species  enter  or  live  entirely  in  fresh  water. 
Atherina  presbyter,  the  Common  Sand-smelt,  456,  is  no; 
uncommon  on  the  British  coasts.  It  is  sometimes  mistaken  for 
the  Smelt,  which  is  a  Salmonoid  fish  (294,  Wall-case  7),  but  the 
uninitiated  can  at  once  tell  the  Atherine  from  the  true  Smelt  by 
the  presence  of  spines  in  the  front  dorsal  fin.  The  Sand-Bmelis 
are  highly  esteemed  as  food ;  the  celebrated  '  Pesce  Rey '  of  Chih 
is  a  species  of  Atherina. 

The  Grey  Mullets  (family  Mngilidte)  are  robnat-looking  fishei 
with  broad,  blunt  head  and  small,  nearly  toothless  mouth.  The 
scales  are  cycloid,  of  moderate  size  and  arranged  in  regular  rows; 
the  first  dorsal  fin  is  small  and  has  few  spines  (usnally  four)  and 
the  pectoral  fins  are  inserted  high  up.  The  second  portion  of  the 
stomach  is  thick  and  muscular  like  the  giazard  of  a  bird,  and  the 
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intestine  is  long  and  much  convoluted.  The  fishes  live  on  the 
small  organisms  contained  in  the  mud  and  sand ;  they  feed  in 
large  parties  or  schools  on  the  bottom  in  quiet  water  with  the 
head  downward ;  the  food  is  sifted  in  the  mouth  and  the  mud  and 
sand  rejected.  The  exhibited  specimen  of  Grey  Mullet^  Mtiffil 
capita,  4&7,  is  the  commonest  of  the  three  species  found  off  the 
British  coasts.  AH  Orey  Mullets  are  valued  as  food^  those  taken 
from  fresh  water  particularly  so. 

In  Honolulu  they  have  a  very  ingenious  plan  of  rearing  the 
Grey  Mullet  in  Mullet-ponds.  Across  an  arm  of  the  sea  is  built 
a  stone  wall  with  very  numerous  small  openings  between  the  stones. 
Through  these  openings  the  young  Mullets  enter^  and  they 
rapidly  fatten  on  the  abundant  algal  and  other  vegetation  of  the 
creek^  and  become  too  big  to  get  back  through  the  holes  to  the 
open  sea.  The  plan  is  not  without  its  drawbacks,  however^  for 
young  Barracudas  [SphynBuay  e.  g.  460)  enter  the  creek  through 
the  stone  wall  in  pursuit  of  the  young  Mullet  and,  when  inside, 
feed  on  the  Mullet,  and  grow  too  large  to  get  out  again. 

The  Polynemidse  or  Thread-fins  (459)  are  allied  to  the  Grey  Thread- 
Mullets.  Like  them  they  are  of  a  bluish  silvery  colour ;  their  eyes  ^^' 
are  covered  with  a  filmy  skin ;  the  scales,  however,  are  more  or 
less  ctenoid,  and  the  lowest  fin-rays  of  the  pectoral  fin  are  separated 
by  an  interval  from  the  rest  of  the  fin  and  consist  of  long  free 
filaments,  which  are  organs  of  touch,  and  can  be  moved  in- 
dependently of  the  functioning  fins  themselves.  In  some  the 
filaments  are  twice  as  long  as  the  body  of  the  fish.  The  possession 
of  these  tactile  filaments  is  connected  with  the  partiality  of  the 
fishes  for  turbid  water.  Some  of  the  fishes  of  this  family  grow  to 
a  length  of  four  feet.  From  the  air-bladder  of  some  of  the  Indian 
species  a  good  quality  uf  isinglass  is  obtained  (1186,  Cabinet- 
case  28) . 

The  Chiasmodontidse,  which  are  represented  in  the  exhibited  Chiaa- 
series  by  Chiasmodan  nigrum  (978,  Cabinet-case  44,  and  fig.  7, 
p.l8),arefishesofthe  depths  of  the  mid- Atlantic,  with  soft  flesh  and 
feeble  spines,  reduced  scales  and  reduced  gill-covers.  The  dentition 
is  powerful,  and  some  of  the  front  teeth  are  more  or  less  hinged,  so 
as  to  be  capable  of  being  bent  back  towards  the  throat.  Of  the 
few  specimens  known  most  have  been  found  floating  dead  on  the 
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surface  of  the  ocean^  with  the  body  highly  distended  by  a  fish  as 
large  as  or  even  larger  than  the   Chiasmodon  itself,  so  that  the 
latter  appears  to  be  spread  out  over  the  top  of  a  bag  containing 
the  swallowed  fish.     The  explanation  offered  is  that  the  Chiat" 
modan  is  extremely  voracious  and  will  attack  a  fish  as  large  as 
itself.     When  so  large  a  prey  has  been  swallowed,  decomposition 
proceeds  faster  than  digestion,  and  the  gases  generated  cause  the 
fish  to  rise  out  of  its  normal  depth  in  the  ocean,  and  as  it  rises 
through  successively  higher  strata  the  gases  expand  and  carry  the 
body  upwards  more  rapidly  than  before,  and  so  the  fish  comes  to 
float  at  the  surface,  dead. 
Barra-         The  Sphyrsenidse  or  Barracudas  are  long,  slender,  swift  and  vora- 
cious fishes,  with  powerful  teeth,  developed  in  sockets.     They  are 
found  in  nearly  all  seas  of  the  temperate  and  tropical  regions,  often 
also  in  estuaries.     Some  of  the  tropical  species,  such  as  Sphynena 
agam  (460),  Sphyrtena  obtusirostris  (462,  skull,  showing  teeth  in 
sockets),  and  Sphf/rana  commersonii  (1019,  Table-case  39,  5  ft. 
1  m.  long),  grow  to  six  feet  and  are  dangerous  to  persons  bathing, 
more    so    than   sharks    because   less    readily   frightened    away. 
They   will    even    make  savage  bites  at  the  paddles   of  a  canoe. 
The  anterior  dorsal  fin  is  supported  by  spines  and  is  well  separated 
from  the  second  or  soft  dorsal ;    the  anal  fin  is  opposed  to  the 
latter ;  the  scales  are  cycloid  and  in  regular  series ;  there  is  no 
muscular  gizzard  such  as  occurs  in  the  Mullets.     The  flesh  of  the 
Barracuda  is  good,  but  it  is  poisonous  at  certain  seasons,  particu- 
larly in  the  West  Indies. 
Stromate-       The  Stromateidse  (e.  g.  464)  are  a  group  of  small  fishes  with 
shorty  compressed  bodies,  smooth,  small  scales,  regular  in  arrange- 
ment, and  usually  extending  over  the  cheek  and  bases  of  the 
median  fins.      The  dorsal  and  anal  fins  are  much  extended,  each 
with  a  few,  feeble,  crowded  spines  in  the  front   portion.     The 
number  of  vertebrae  is  unusually  large,  the  jaws  and  teeth  are 
feeble.      The  most  distinctive  feature  of  the  btromateidse  is  the 
possession  by  the  oesophagus  of  a  pair  of  lateral  sacs,  the  interior 
of  which  is  beset  with  papillae  bearing  small  teeth.     The  young 
swim  freely  near  the  surface  of  the  open  ocean,  feeding  on  pelagic 
crustaceans  and  the  fry  of  fish^  the  adults,  in  many  cases  at  least, 
are  inhabitants  of  the  deep  sea.      The  Black-fish  or  Black  Buff, 
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Centrolophus  niger,  466,  of  European  seas  is  occasionally^  but 
rarely,  caught  off  Britain^  as  also  is  the  Rudder-fish,  Lirus 
perciformis,  Stromateus  fiatola^  464,  the  '  Fiatola '  of  the  Italian 
fishermen^  is  an  excellent  food-fish  of  the  Mediterranean.  Nomeus 
gronovii,  466^  a  little  fish  about  three  inches  long,  widely  distri- 
buted and  common  in  the  Gulf  of  Mexico,  is  found  sheltering 
from  its  enemies  among  the  long  streamers  of  the  Portuguese 
Man-of-War  {Physalia),  from  which  it  enjoys  a  remarkable  im- 
munity. As  many  as  ten  of  these  fishes  may  be  found  swimming 
about  beneath  a  large  Physalia, 

The  remarkable  deep-sea  fish  Teiragonurus  (463)  is  allied  to  the  Tetra- 
Stromateidse,  as  is  shown  by  the  structure  of  the  mouth,  the  l?^^^"^'^' 
dentition^  and  more  particularly  the  occurrence  on  each  side  of  the 
oesophagus  of  a  muscular  sac  studded  internally  with  rather  soft 
papillae.  There  is  but  a  single  species^  Tetragonutus  cuvieri, 
sometimes  called  the  Square-tail.  It  occurs  in  the  Atlantic, 
Mediterranean,  and  the  South  Pacific ,  but  is  rare ;  it  is  poisonous 
as  food ;  it  feeds  on  jelly-fish,  and  probably  lives  in  the  depths  of 
the  sea  by  day  and  comes  to  the  surface  at  night  to  feed.  The 
young  are  said  to  live  in  the  pharyngeal  cavity  of  large  Salps. 

The  Climbing  Perch,  Anabas  scandens,  468,  is  so  called  because  Climbing 
it  is  able  to  climb  a  sloping  bank,  to  travel  over  land,  and,  it  has  Powh. 
been  stated,  to  climb  trees,  by  means  of  the  stout,  backwardly 
sloping  spines  of  the  anal  and  pelvic  fins  and  of  the  gill-cover^ 
which  is  very  movable.  The  fish  holds  on  to  the  ground  by  the 
opercular  spines,  bends  its  tail  and  inserts  its  anal  spines ;  it  then 
straightens  the  body  and  causes  the  opercular  spines  to  move 
forward  over  the  ground,  and  then  repeats  the  whole  operation. 
The  fish  wriggles  along  thus  on  its  side  at  a  fairly  rapid  rate.  The 
Climbing  Perch  can  live  a  long  time  out  of  water ;  above  the  gills 
are  a  pair  of  large  cavities,  opening  downwards,  and  divided  up  by 
thin,  scroll-like  plates  of  bone  covered  with  delicate  and  highly 
vascular  mucous  membrane,  by  which  air  is  breathed.  The  air  is 
taken  in  through  the  mouth,  and  is  expired  through  the  mouth, 
not  through  the  gill-openings.  The  Climbing  Perch  is  a  fresh- 
water fish  of  India,  Burmah  and  Malay ;  some  species  of  Anabas 
occur  in  Africa. 

The  Snake-head,   Ophiocephalus  striattts,  467,  of  the  grassy     Saake- 
«wamps  of  China,  India  and  the  Philippine  Islands,  resembles      ^®*^ 


Anabas  in  its  ability  to  survive  long  drought.  It  has  an  acoessuy 
Baprabranchial  cavity  for  aerial  reapiration,  bat  the  cavity  is  not 
filled  up  by  a  scroll-like  labyrinthic  organ  as  it  is  in  the  Climbing 
Perch.  The  Snake-head  differs  from  Anabas  also  in  having 
cycloid  instead  of  ctenoid  scales,  and  in  having  no  spines  to  the 
fins.  It  has  been  naturalised  in  western  North  America,  when 
it  is  known  as  the  China-fish,  the  parental  forms  having  been 
introduced  from  China. 

Gadiforhes  (Cod-fishes,  &c.]. 

f^   ^         Included  iu  the  suborder  Gadiformes  are  the  Cod  and  ita  allies, 

Wall-      and  the  Macrurid  fishes.     The  pelvic  fins,  if  present,  are  set  far 

c"e  11.    forward,  either  below  or  in  front  of  the  pectorals.     There  are  no 

spinous  fin-rays  in  any  of  the  fins  {except  the  first  dorsal  fin-ray  of 

some  Macrurid  fishes).     The  tail-fin  is  symmetrical,  the  vertebral 

axis  ia  not  uptilted.      The  parietal  bones  are  reduced  and  are 

separated  by  the  supraoccipital ;  the  pKM>ticand  exoccipital  bones 

are  separated  hy  the  opisthotic,  which  is  large. 

Macranu.       The  Macmridse  (e.  g.  Macmrua,  472,  and  fig.  64),  called  ia 

America  Rat-tails  or  Grenadiers,  are  entirely  confined  to  the  deeper 


Fio.  64. — A  Deep-sea  Fish,  MacmrtM  parallehu. 

parts  (120  to  2600  fathoms)  of  the  great  Dceans,  and  are  common 
iu  the  North  Atlantic  and  Pacific.  There  are  two  dorsal  fins,  the 
first  short-based,  the  second  of  great  horizontal  extent.  The  anal 
fin  is  also  extensive,  and,  Uke  the  second  dorsal,  reaches  to  the 
hind  extremity  of  the  body,  which  tapers  off  to  a  filament.  The 
scales  are  usually  rough  and  spinons.  The  eyes  are  latfie,  the 
mouth  is  small,  and  there  is  usually  a  single  harhel  on  the  chin. 
The  pelvic  fius  are  situated  below  the  pectorals  and  have 
7  to  12  rays.  Ia  some  of  the  genera,  such  as  Macninu,  the 
mouth   is   inferior    and   the   snoot  conical   and   prominent  and 
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supported  by  the  enlarged  Dasal  bones.  In  the  less  specialised 
forms  the  mouth  is  terminal,  the  scales  are  cycloid^  and  the  dorsal 
tin  is  more  or  less  continuous. 

In    the  Gtadidae   or  Cod-like   fishes   the  mouth   is   large  and    Qadid». 

terminal^   bounded  above   by  the  premaxillary  bones  only;    the 

cheek-plates  are  much  reduced,  the  gill-openings  wide.     In  most 

the  suture  between  the  two  frontal  bones  has  disappeared.     The 

pelvic  fins  are  anterior  to  the  pectorals   (jugular  position).     The 

dorsal  fin  occupies  nearly  the  whole  of  the  back,  and  in  many 

cases  is  divided  up  into  two  or  three  portions ;  the  anal  fin  in  like 

manner  may  be  divided  into  two  parts.     The  scales  are  small  and 

cycloid.     The  '' God-fishes '^  and  their  allies  chiefly  inhabit  the 

north  temperate  and  arctic  seas,  but  the  abyssal  forms  are  of  wide 

distribution.     The  Burbot  (Lota  vulgaris,  483)  occurs  in,  and  is 

confined  to,  fresh  water.     Many  of  the  Gadoid  fishes  are  valued  as 

food  and  form  the  basis  of  an   important   fishing   industry  in 

European  and  North  American  seas,  and  a  staple  food  of  the 

people  in  some  of  the  northern  lands. 

The  Cod,  Gadus  mtnrhua,  476,  is  a  most  important  food- fish ;      Ood. 

the  quantity  landed  annually  at  British  ports  alone  is  according  to 

the  latest  returns  not  less  than  2,000,000  cwts.,  the  value  of 

which  is  over  £1,000,000.     The  Cod  grows  to  a  length  of  four 

feet  and  may  attain  a  weight  of  a  hundred  pounds.      It  is  a 

northern   fish    and    does    not    occur    nearer    the    equator   than 

40^  N.  lat.     The  British  forms  are  greenish  or  brownish  olive, 

with  numerous  spots,  but  the  more  northern  forms  are  darker  in 

colour  and  without  or  with  fewer  spots.      Cod  are  caught,  by 

means  of  lines  and  trawls,  at  any  depth  down  to  120  fathoms. 

The  fishes  are  kept  in  ice  and  sent  to  market  as  fresh  fish,  or  they 

are  salted.     Most  of  the  salted  Cod  consumed  during  the  Lent 

season  comes  from  Newfoundland.     The  liver  of  the  Cod  yields  a 

readily  digested  oil  of  great  value  in  the  treatment  of  emaciated 

patients,  those  suffering  from  lung  complaints  benefiting  especially. 

The  preparation  of  cod-liver  oil  is  an  important  industry  on  the 

Norwegian  coast ;   the  name  of  the  oil  must  not  be  taken  too 

literally,  for  the  livers  of  all  species  of  Gadus,  not  the  Cod  only, 

are  used  as  a  source  of  it. 

The  tail  of  the  Cod,  although  externally  similar  to  that  of  most 
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Teleostean  fishes,  e.  g.  that  of  the  SalmoD,  being  externally 
symmetrical  above  and  below  the  middle^  is  internally  symmetrical 
also.  The  vertebral  axis  is  not  uptilted,  and  the  haemal  spines  of 
the  last  few  vertebrae  are  not  expanded  into  hypural  bones  (477). 
The  fin-rays  of  the  lower  part  of  the  tail-fin  are  carried  by  inter- 
spinous  bones,  and  it  is  probable  that  the  true  caudal  fin  has 
atrophied,  and  has  been  replaced  by  a  continuous  series  of  fin-rays 
belonging  to  the  dorsal  and  anal  fins. 

In  the  Cod  and  other  species  of  Gadus  there  are  three  separate 
fins  on  the  back,  and  two  anal  fins  between  the  anus  and  the  tail- 
fin.  Of  the  European  species  of  Gadus  other  than  the  Cod  the 
most  important  are  the  Haddock  (474),  Whiting  (479),  Pollack 
(478),  Coal-fish  (475),  Bib  (480,  skeleton).  Poor-cod  (481),  and 
Poutassou. 
Haddock.  The  Haddock,  Gadus  €BffIefinv8y  474,  is  distinguished  from  the 
Cod  by  its  black  lateral  line  and  the  blackish  patch  above  the 
pectoral  fin.  It  attains  a  length  of  three  feet  in  the  arctic 
latitudes,  although  it  is  smaller  on  the  southern  coasts.  Much  of 
the  fish  is  eaten  fresh,  but  it  is  most  in  favour  in  the  smoked  and 
dried  condition. 
Whiting.  The  Whiting,  Gadita  merlangus^  479,  extends  from  Norway  to 
the  Mediterranean,  and  is  abundant  in  shallow  water  round  all  the 
Pollack,  coasts  of  Britain  and  Ireland.  The  Pollack,  Gadtis  poUachius, 
478,  is  found  in  rocky  localities  along  the  Atlantic  coasts  of 
Europe  from  Norway  to  the  Mediterranean.  In  the  British  Isles 
it  is  commonest  off  the  Devon,  Cornish  and  Irish  coasts.  It  is  of 
more  interest  to  the  sea-angler  than  to  the  regular  fisherman. 

Hake.  The  Hake,  Merbiecitis  vulgaris,  473,  can  be  distinguished  from 

the  species  of  Gadus  by  its  having  two  dorsal  fins  and  one  anal 
fin.  There  is  no  barbel  on  the  chin ;  the  frontal  bones  are  not 
fused  together  as  in  the  Cod.  The  Hake  is  a  large  fi$b,  growing 
to  four  feet  in  length;  it  is  voracious,  with  strong  teeth,  and 
follows  the  shoals  of  Mackerel,  Pilchards  and  other  migratory  fish. 
The  flesh  is  soft  and  of  fair  quality,  most  of  it  is  preserved  as 
''  Stock-fish." 

Ling.  The  Ling,  Molva  vulgarisy  485,  is  a  northern  but  wide-ranging 

fish  ;  it  is  fairly  common  around  the  British  Isles.  Most  of  the 
Ling  caught  are  cured  and  dried. 
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The  Burbot  or  Eel-pout,  Lota  vulgaris,  483,  is  a  fresh-  water    Biirbot 

member  of  the  Cod  family.     The  skin  is  unpleasantly  slimy,  and 

has  small  scales  which  are  embedded  so  as  to  give  the  surface  a 

pitted   appearance.     The  colour  varies  considerably  in  different 

localities.     There  is  a  single  barbel  which  hangs  from  the  middle 

of  the  chin,  and  from  which  the  P'rench  name  Barbotte  and  the 

English  Burbot,  meaning  "bearded,"  have  arisen.      As  in  the 

Ling  there  are  two  dorsal  fins,  the  base  of  the  second  covering 

half  the  entire  length  of  the  animal  and  being  balanced  below  by 

the  anal,  which,  however,  is  shorter  in  the  base.     In  England  the  ' 

Burbot  grows  to  1  or  2  feet  and  attains  a  weight  of  2  or  3  lbs., 

but  in  the  Rhine  it  grows  much  larger,  sometimes  weighing  as 

much  as  30  lbs.     In  Alaska  it  grows  to  60  lbs.,  such  a  fish  being 

not  less  than  6  feet  long.     The  Burbot  is  of  a  retiring  disposition, 

and  in  the  daytime  lurks  in  holes  and  beneath  stones.     It  is 

largely  a  nocturnal  feeder  and  subsists  on  small  fishes.      Its  flesh 

is  said  to  be  excellent,  but  it  shares  with  the  Pike  and  Barbel 

the  disadvantage  of  harbouring  the  young  form  of  a  tape-worm 

{Bothriocephalus)  which  can  complete  its  growth  in  the  human 

body  if  it  is  not  killed  in  the  process  of  cooking.     The  Burbot  is^ 

widely  distributed  over  Central  and  Northern  Europe,  extending 

eastward   to  India,  and  is  also  found  in  North  America.      In 

England  it  is  very  local ;  it  occurs  in  the  Trent  and  other  rivers  of 

the  eastern  part  of  England,  but  not  in  the  Thames. 

While  in  most  of  the  Cod-like  fishes  there  is  a  single  barbel,  in  Kockling. 
the  Rocklings  the  number  is  increased.  The  commonest  British 
Rocklings  are  the  Three-bearded  Rockling,  Motella  tncirrhata, 
486,  and  the  Five-bearded  Rockling,  Onus  mustela,  487 ;  small 
fishes,  with  the  front  dorsal  fin  reduced  to  a  narrow,  delicately- 
rayed  fringe,  more  or  less  concealed  in  a  longitudinal  groove. 

The  Greater  Fork-beard,  Phycis  blennioides,  482,  though  Fork- 
common  in  the  Mediterranean  and  in  the  North  Atlantic,  is  only 
occasionally  caught  off  the  British  coasts  ;  the  exhibited  specimen 
was  caught  at  Fleetwood,  in  Lancashire.  There  is  a  single  barbel 
on  the  chiuj  and  the  pelvic  fins  are  reduced  each  to  a  single  long 
ray,  forked  at  the  extremity,  looking  like  a  forked  barbel  and 
probably  serving  the  same  purpose. 

The  series  of  "  Cod-fishes  '^  on  exhibition  ends  with  the  Torsk,     Torsk. 
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Brosmius  broame,  4SS,  a  large  fish  of  both  shores  of  the  North 
Atlantic^  with  the  dorsal  and  anal  fins  not  divided^  and  with  the 
tail-fin  rounded  behind^  and  the  Trifarcated  Hake^  Raniceps  tri- 
furcus,  489^  a  small  fish  of  northern  Europe^  with  a  large^  broad, 
depressed  and  somewhat  frog-like  head. 

ACANTHOPTERYGII. 

Spiny-fin       ^^^  suborder  Acanthopterygii  is  a  very  large  one^  including  the 
Sr  1?®'     Perches,  Mackerels,  Flat-fishes,  Gobies,  Blennies  and  Gurnards. 

^Af  11.1 1^  _  _  _ 

case  12.  ^^  majority  of  marine  fishes  belong  to  this  suborder.  Except  in 
a  few  cases  the  foremost  rays  of  the  dorsal  and  anal  fins  are 
spinous  and  hard,  instead  of  being  jointed  and  flexible  or  *^  soft." 
The  upper  border  of  the  mouth  is  supported  by  the  premaxillary 
bones,  to  the  exclusion  of  the  maxillae,  which  are  toothless.  The 
right  and  left  parietal  bones  are  separated.  The  gill-opening  is 
in  front  of  the  pectoral  fin  and  is  usually  large.  The  pelvic  fins 
are  forwardly  placed  and  their  skeleton  consists  typically  of  one 
spine  and  five  soft  rays ;  the  pelvic  bones  are  usually  firmly  con- 
nected with  the  clavicular  arch. 

Perdformes  (Perches). 

The  Perciformes  constitute  a  large  division  of  the  Acantho- 
pterygian  fishes  and  consist  chiefly  of  marine  forms.  The  pelvic 
fins  are  thoracic  in  position,  i.  e.  are  about  as  far  from  the  snout 
as  are  the  pectoral  fins.  The  stalk  of  the  tail  is  rarely  much  con- 
stricted, and  the  rays  of  the  caudal  fin  are  not  strongly  forked  at 
the  base  as  they  are  in  the  next  division  (Scombriformes).  The 
division  is  of  some  antiquity,  Berycoid  and  Serranid  fishes  being 
found  in  Upper  Cretaceous  strata.  The  existing  members  are 
widely  distributed,  but  are  absent  from  the  arctic  and  antarctic 
seas.  The  various  families  comprising  the  division  Perciformes 
are  distinguished  the  one  from  the  other  by  the  number  of  gills 
present,  the  coalescence  or  distinctness  of  the  two  lower  pharyngeal 
bones,  the  presence  of  two  nostrils  or  one  on  each  side,  the 
number  of  spines  and  soft  rays  in  the  various  fins,  the  presence  or 
absence  of  a  shelf  of  bone  projecting  from  the  suborbital  bones  to 
support  the  eyeball,  the  insertion  of  the  ribs  either  on  transverse 
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processes  of  the  vertebrse   or   directly  on   the   centra,  and  the 
characters  of  the  post- temporal  bone,  the  teeth,  and  the  barbels. 

The  Berycoid  fishes  (e.  g.  Beryx  aplendena,  493,  Wall-case  12) 
are  the  most  ancient  and  generalised  of  the  Acanthopterygian 
fishes,  and  were  richly  represented  in  the  Upper  Cretaceous  by 
several  genera  (e.  g.  Hoplopteryx,  fig.  65)  which  are  closely  related 
to,  if  not  identical  with,  the  existing  genera.     They  have  a  short 


FlO.  65. — RestoratioD  of  an  extinct  form  of  Berjbc,  HojilnpUryx  lewetientii. 
(After  A.  S.  Woodward.) 

body ;  the  pelvic  fina  have  an  exceptionally  large  number  of  fin- 
rays,  6-13  soft  rays  and  one  spine.  The  eyes  are  large,  the  cleft 
of  the  mouth  is  oblique,  the  jaws  have  small  teeth,  the  bones  of 
the  gill-cover  are  more  or  less  armed  with  spines.  In  the  septum 
or  partition  between  the  two  eyeballs  is  a  bone,  the  orbitosphenoid, 
which  is  present  in  the  more  primitive  Teleostean  fishes  such 
as  the  Herrings  and  Salmons,  but  is  wanting  iu  the  Perches  and 
Mackerel-like  fishes. 

Some  of  the  Berycoid  fishes  (e.  g.  Beryx  and  Holocentrum,  496) 
have  a  persistent  pneumatic  duct  to  the  air-bladder,  and  this  again 
is  evidence  of  the  Berycoids  constituting  a  connecting  link  between 
the  PhysostomouB  fishes  such  as  Herrings  and  Salmons  and  the 
typical  Acanthopterygians  such  as  the  Perches.  In  the  recent 
forms  and  in  some  of  the  extiact  forms  the  tail  is  deeply  cleft,  and 
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the  Bcales  are  ctenoid  and  uniform.  All  are  marine,  except  the 
little  Pirate  Perch,  Aphredoderus  say  anus  of  North-Amerieao 
fresh  waters ;  some,  like  Holocentrum,  live  at  the  surface  of  the 
sea ;  others,  like  BeryXy  occar  only  at  great  depths  and  are  typical 
members  of  the  deep-sea  fauna.  The  Berycoid  fishes  do  not  attain 
a  large  size  j  the  exhibited  specimen  of  Beryx  splendens  (493)  is 
an  exceptionally  large  one.  Specimens  of  Beryx  are  occasionally 
brought  to  the  London  markets,  not  so  much  from  their  food 
value  as  the  fact  that  their  bright  red  colouring  makes  a  fine 
display  on  the  fishmonger's  slab.  The  specimens  come  mostly 
from  the  Bay  of  Biscay  and  the  coast  of  Portugal, 
^y^^'  Myripristis   (495),  like  Holocentrum,  lives  at  the  surface  in 

tropical  seas,  near  the  coast ;  it  is  esteemed  as  food.  The  fishes 
of  the  genus  are  very  pugnacious  and  always  ready  to  quarrel  with 
their  own  kind.  In  Hawaii  the  natives  take  advantage  of  this 
trait  to  catch  the  Uu  {Myripristis  murdjan).  Having  obtained 
one  alive  by  a  net  or  other  means,  they  attach  a  string  to  it  and 
put  it  back  into  the  water  in  front  of  the  crevices  in  the  rocks  in 
which  these  fishes  lurk.  The  other  fishes  soon  come  out  to  fight 
it,  and  the  crowd  is  brought  to  the  surface  of  the  water  by  slowly 
drawing  in  the  string ;  a  net  is  passed  cautiously  beneath  and  the 
whole  crowd  captured. ' 

The  Monocentridse  are  a  small  family  containing  a  single  genus^ 
Monoceniris,  500,  difi'ering  from  the  Berycidae  in  the  scales  being 
larger  and  stouter,  forming  a  rigid  carapace,  in  the  pelvic  fins 
being  reduced  to  a  single  spine  with  2  or  3  soft  rays,  and  in  the 
stoutness  of  the  spines  of  the  dorsal  fin.  The  Japan  species  (500) 
is  sometimes  called  the  Pine-cone-fish. 

The  Centrarchidae  are  fresh -water  fishes  of  small  size,  rard? 
exceeding  six  inches  in  length,  common  in  North  America.  The 
principal  forms  are  the  Sun-fish  [Lepomis),  the  Black  Bass 
{Micropiertis),  acclimatised  in  some  parts  of  continental  Europe, 
and  Kuhlia  (501)  of  Polynesia.     They  are  all  valued  as  food. 

The  Lobotidse,  a  very  small  family  containing  two  genera  only, 

LoboteSy  505,  and  Datnioides,  504,  are  allied  to  the  Centrarchidc. 

Lobotes  is  a  widely  distributed  marine  form,  Datnioides  occurs  in 

the  rivers  and  estuaries  of  the  Ganges  and  the  East  Indies. 

^sh^^  In  the  Toxotidae  or  Archer-fishes  (e.  g.  Toxotes  jaculatoTy  506) 
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the  body  is  rather  short  and  laterally  compressed,  with  cycloid 
scales  of  moderate  size,  a  pointed  snout,  with  large  gape  and  a 
projecting  lower  jaw.  The  dorsal  fin  is  set  far  back  and  has  five 
strong  spines ;  the  anal  fin  has  three  spines.  The  scales  extend 
over  the  soft  portions  of  both  dorsal  and  anal  fins.  The  Archer- 
fish  is  a  fresh-water  fish  of  the  East  Indies,  Queensland  and  New 
Zealand.  It  is  so  called  because  of  its  habit  of  rising  to  the 
surface  and  discharging  from  its  mouth  a  drop  or  jet  of  water 
upon  an  insect  which  it  perceives  resting  on  a  leaf  or  twig  over- 
hanging the  water,  in  order  that  the  insect  may  fall  into  the  water 
and  become  an  easy  prey.  The  fish  continues  this  entertaining 
practice  in  captivity,  and  the  Malay  people  keep  the  ^^  Ikan 
sumpit,^'  as  they  call  it^  for  purposes  of  amusement. 

Thq  Perches    (family  Percidse)    are  fresh-water  fishes  of  the 
northern  hemisphere,  with  the  spinous  dorsal  fin  longer  than  the 
soft  dorsal,  and  the  latter  not  much  more  developed  than  the  anal 
fin  ;  the  anal  fin  has  one  or  two  spines  only.      The  Perch,  Perca     Perch. 
fluviatilis,  507,  well  known  to  anglers  by  the  conspicuous  vertical 
dark  bars  extending  from  the  back  some  distance  down  the  sides, 
is  a  bright-looking  fish,  rather  rough  to  the  touch  owing  to  the 
line  serration  of  the  free  edges  of  the  ctenoid  scales.     Although 
the  specific  name  of  the  Perch  is  fluviatilis^  the  fish  is  more  at 
home  in  lakes  than  in  rivers ;  in  fact  the  Perch  cannot  spawn  in 
places   where   there   is  any  considerable  current.      Perches  are 
essentially  gregarioas  fish^  swimming  about  and  seeking  their  prey 
in  shoals,  but  as  they  grow  old  they  become  more  solitary  in  their 
habits.     It  is  curious  to  note  that  large  and  small  Perch  do  not 
associate  together ;  large  Perch,  in  fact,  do  not  hesitate  to  devour 
the  young  of  their  species.     The  Perch  is  a  good  fish  for  the 
table,  its   flesh   being  firm,  clean  and   white,  but    most  of  the 
specimens  caught  by  anglers  are  discarded,  and  there  is  no  demand 
for  such  fish  in  the  British  markets.     In  Russia,  on  the  other 
hand,  the  Perch  is  an  important  article  of  diet.     The  size  of  the 
Perch  varies  much  in  different  waters,  depending  largely  on  the 
relative  abundance  or  scarcity  of  food.      Perch  up  to  3  lbs.  in 
weight  are  not  infrequently  caught  in  Britain  ;   Frank  Buckland 
vouches  for  the  capture  of  genuine  Perch  of  4^  lbs.     A  few  cases 
are  recorded  of  fish  weighing  7  or  8  Ibs.^  but  there  is  a  suspicion 
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that  these  records  may  refer  to  the  Sea-perch  or  Basa  {Moroiu 
labrax,  511,  Wall-caae  13),  which  is  sometimes  found  in  tidal 
rivers,  bat  can  be  readily  distinguished  by  its  faaving  8  to 
10  spines  in  the  front  dorsal  fin,  whereas  the  true  Perch  has 
14  to  16. 

The  Pope,  or  Bnfie,  Acerina  centua,  509,  is  an  obscure  little 
fish,  fouad  in  Ecgland,  but  not  in  Scotland  or  Ireland,  comffloo 
in  Scandioavis,  Russia  and  Siberia.  In  England  it  scarcely 
reaches  six  inches  in  length,  but  in  Siberia  it  grows  much  larger. 
It  difTers  from  the  Perch  in  the  incomplete  separation  of  the 
spinous  dorsal  fio  from  the  soft  dorsal,  and  in  the  border  of  the 
preoperculum  being  armed  with  10  or  13  spines  and  the  opercolum 
with  a  single  spine.  It  is  not  known  how  the  name  "Pope" 
came  to  be  applied,  but  the  fish  has  suffered  a  great  deal  of  p«- 
aecution  in  consequence  uf  its  unfortunate  appellation,  for  during 
the  Protestant  movement  in  England,  when  hatred  of  everytlung 
savouring  of  Roman  Catholicism  was  rife,  the  people  of  the 
midland  towns  used  to  catch  the  unoffending  fishes,  fix  a  oork  oa 
the  dorsal  spines  of  each,  and  put  them  back  into  the  canal  or 
stream  until,  as  Frank  Bnckland  describes  it,  the  sorface  ttf  the 
water  for  miles  was  covered  with  bobbing  corks.  Hampered 
by  the  corks  aud  consequently  unable  to  catch  any  food,  the 
unhappily- named  fishes  were  left  to  die  a  lingering  death. 

The  latest  fishes  of  the  family  Percidie  are  the  Pike-perches, 


Fia,  B6. — Pike-pereh,  Lueioperea  ttmdra. 

such  as  the  Sandra,  Lueioperea  sandra,  £t08,  and  fig.  66,  which  is 
a  common  fish  in  the  lakes  and  rivers  of  the  continent,  although 
absent  from  Britaio,  and  grows  to  a  length  of  three  or  four  feet  is 
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favourable  situations  and  may  weigh  as  nmcb  as  25  lbs.  It  is 
one  of  the  most  esteemed  of  fresh-water  fishes.  It  has  becu 
proposed  to  naturalise  the  fish  in  British  waters,  hut  its  voracity 
renders  it  an  undesirable  inhabitant  of  streams  where  Trout  and 
other  valuable  fishes  are  kept. 

The  Sea-percbes  constitute  a  very  large  family,  the  Serranids,       Ses- 
widely  distributed  around  the  shores  of  all  tropical  and  temperate    ^t^r** 
seas,  while  a  few  are  found  in  the  depths  of  the  ocean.     They     esse  13. 
differ   from  the  Percidae  in  having  a  ledge  of  bone    projecting 
internally  from  the  second  suborbital  bone  to  support  the  eyeball, 
and  in  other  oateological  characters.      Some  of  the  Sea-percbes 
attain    to   a  great  size,  witness  the  Epinephelut  lanceolaiut   in 
Table-case  40,  which  is  7  feet  3  inches  long,  and  the  Stereolejnii 
gigoM  in  Table-case  46,  which  is  5  feet  loag.     The  species  of  these 
large  fishes  are  rather  difficult  to  determine,  and  the  name  Jew-fish   Jew-fish. 


Fio.  67. — A  Ses-percb,  Serraata  eabrilla. 
(From  Bouleagur,  Csmb.  Nat.  Hist.,  vii,  19CM,  after  Out.  et  VsL)       • 

is  applied  indiscrimiuately  to  any  large  specimens  of  Stereolejn» 
or  Epiiiephelus.  The  specimen  of  Epinephelia  cernioides,  1103, 
although  not  so  large  as  the  two  fishes  just  mentioned,  is  of 
interest  in  having  been  caught  in  British  waters,  namely,  off  the 
coast  of  Loo  in  Cornwall.  As  a  general  rule  these  large  fishes  are 
of  a  uniform  dull  brown  or  greenish  colour,  in  striking  contrast 
with  the  spotting  and  handing  in  the  young — compare,  for 
instance,  the  young  of  Epitiephelta  lanceolatus,  523,  Wall-case  13, 

l2 


148  FISH  GALLERY. 

with  the  adult  in  Table-case  40.  Epinephelus  is  a  large  genui, 
and  many  of  the  species  do  not  attain  to  a  greater  size  than  those 
shown  in  the  Wall-case  13. 

The  Sea-perches  of  the  genus  Serranus  are  interesting  becaose 
some  of  them^  such  as  the  Comber^  Serratms  cabriUa,  524,  and 
fig.  67,  are  hermaphrodite^  regularly  so  and  not  as  an  exceptional 
circumstance.     A  few  enter  brackish  and  fresh  water. 
Base.  The  Bass^  Mar  one  labraXy  511,  is  a  form  of  Sea-perch  common 

on  the  British  coasts,  appearing  in  shoals  in  the  shallow  seas  and 
estuaries  *  between  June  and  September.  It  is  a  voracious  fish 
with  a  remarkably  large  stomach,  and  it  received  from  the  ancient 
Romans  the  appropriate  name  of  ^'  Lupus''  or  Wolf.  The  Greeks 
and  Romans  esteemed  the  Bass  very  highly  as  a  table-fish,  bat  at 
the  present  day  the  fish  does  not  enjoy  high  repute.  This  is  the 
fish  that  Aristotle  declared  to  be  the  most  cunning  of  fishes, 
because  when  surrounded  by  the  net  it  digs  for  ^itself  a  channel 
through  the  sand  bj  which  to  escape.  Specimens  of  8  or  10  lbs. 
are  not  uncommon,  and  authentic  cases  of  Bass  of  22  to  28  lbs. 
are  on  record. 

The  Stone-bass,  Polyprion  americanus,  513,  is  a  fish  found  in 
the  open  ocean ;  it  is  sometimes  called  the  Wreck-fish  because  it 
is  often  met  with  in  the  neighbourhood  of  floating  timber,  to 
which  it  is  attracted  by  the  Barnacles,  &c.  upon  which  it  feeds. 
Murray-  Occurring  plentifully  in  the  Murray  River  and  other  rivers  of 
^^*  South  Australia  is  the  Murray-cod,  Oligortts  macquariensis  (pli, 
Wall-case  12,  floor),  a  fish  which  attains  to  a  length  of  more  than 
three  feet  and  a  weight  of  100  lbs.  It  is  valued  on  account  of  iht 
excellent  flavour  of  its  flesh,  as  also  is  the  Hapaku,  Hapiku  or 
Hapuku,  Olifforus  gigas,  of  the  coasts  of  New  Zealand.  Another 
genus  of  large  fishes  is  Lates,  represented  by  Lates  calcari/er,  530, 
of  the  coasts  and  estuaries  of  India,  South  China,  and  North 
Australia,  and  a  skeleton  of  Lates  niloticus,  55  inches  long  (Table- 
case  33),  a  well-known  fish  of  the  Nile  and  other  rivers  of  tropical 
Africa.  Mesoprion  and  Genyoroge  are  large  genera,  represented 
in  the  exhibited  series  by  specimens  541-546  and  537-540. 
Mesoprion  bohar,  544,  the  '^  Mumea  '^  of  Samoa,  is  poisonous  ts 
food.  Genyoroge  seb<By  540,  is  called  the  "  Government ''  Bream 
by  the  Australian  fishermen  because  of  a  red-brown  mark  on  the 
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side  of  the  body  which  resembles  the  government  *^  broad-arrow  " 
mark.  The  fish  grows  to  a  weight  of  several  pounds,  is  much 
esteemed  for  the  table,  and  is  forwarded  to  market  in  a  smoked 
condition.  Aprion  virescenSy  536,  the  '*  Uku ''  of  Hawaii,  is  a 
green,  long-bodied  fish,  widely  distributed  through  Polynesia,  and 
one  of  the  best  food-fishes  of  that  region. 

Histiopterus  is  a  genus  of  rather  aberrant  fishes  of  Japan  and 
Australian  seas,  having  a  strongly  compressed  body  with  very 
small  scales,  and  a  small  mouth  set  at  tUe  end  of  a  much  produced 
snout.  The  teeth  are  fine,  close-set,  and  equal,  and  the  palate  is 
toothless.  Histiopterus  recurvtrosirisy  550,  is  called  the  ^^  Bastard 
Dory.'' 

Closely  allied  to  the  Serranidse  are  the  Pseudochromididse,  in 
which  the  spines  of  the  dorsal  and  anal  fins  are  feeble  and  few. 
The  fishes  are  mai*ine  and  of  generally  wide  distribution  ;  most  of 
them  are  small,  e.  g.  Latilus  (554)  and  Malacantkus  (555) .  The 
Tile-fish,  Lopholatilus  charrusleonticeps,  is  one  of  the  largest  of  Tile-fish, 
the  family,  and  is  restricted  in  its  distribution,  occurring  only  in 
moderately  deep  water  (70-180  fathoms)  in  the  American  part  of 
the  North  Atlantic.  It  is  very  brightly  coloured ;  the  triangular 
^^  fatty  fin  ^'  on  the  back  of  the  head  is  remarkable,  and  is 
characteristic  of  the  genus  Lopholatilus. 

The  Tile-fish  was  first  caught  in  1879  off  Nantucket  Island , 
several  hundred  specimens  being  obtained.  It  was  found  to  be  an 
excellent  table-fish  and  was  expected  to  become  a  regular  article 
in  the  American  fish  markets.  For  three  years  it  was  fairly 
common  and  many  thousands  were  captured. 

In  March  1882  a  vast  destruction  of  the  Tile-fish  took  place; 
millions  of  the  dead  fish  were  found  floating  on  the  surface  of  the 
ocean  over  an  area  of  some  5000  to  7000  square  miles. 
Prof.  Verrill  has  pointed  out  that  at  the  bottom  of  the  region  in 
question,  there  is  a  band  of  temperate  water  (48°  to  50°  F.) 
between  the  Arctic  current  on  the  one  hand  and  the  cold  deep 
sea  on  the  other,  and  that  in  this  temperate  band  the  Tile-fish  live 
and  breed.  He  suggests  that  the  heavy  gales  of  the  early  part  of 
1882,  and  the  displacement  of  much  shore  ice  over  the  area,  caused 
such  a  chilling  of  the  warm  tract  of  water  as  to  kill  off  the  fishes 
living  in  it,  whose  dead  bodies  were  thus  scattered  far  and  wide. 


150  FI8H  OALLBBT. 

After  the  wholesale  destraction  of  1882  it  was  feared  that  the 
Tile-fish  had  become  extinct^  but  in  recent  years  (since  1892) 
specimens  have  been  caught  in  fair  numbers  at  the  usual  depths 
of  70  or  more  fa'thoms  and  in  the  original  district,  namely  around 
40^  N.  lat.  and  72°  W.  long.  This  history  of  the  destruction  of 
the  Tile-fish  is  important  as  being  one  of  the  very  few  cases  in 
which  we  know  of  the  almost  complete  destruction  of  a  species  by 
natural  causes — ^that  is  to  say  without  the  intervention  of  man  as  a 
hunter  or  as  a  carrier  of  disease. 

Band-fish.  Resembling  the  last  family  in  the  feebleness  of  the  spines,  of 
which  there  are  only  three  in  the  dorsal  and  one  in  the  anal  tin, 
are  the  Cepolidae  or  Band-fishes,  e.  g.  the  Cepola  rubescens,  556, 
a  fish  common  in  the  Mediterranean  and  sometimes  taken  on  the 
British  coasts.  It  grows  to  about  18  or  20  inches,  and  is  of  a 
bright  red  colour.  The  body  is  long  and  band-like,  reminding 
one  of  the  Ribbon-fishes  (Wall-case  19),  with  which  at  one  time 
the  Cepolidae  were  classed.  The  dorsal  and  anal  fins  extend 
nearly  the  whole  length  of  the  body. 

The  Hoplognathidse  of  the  coasts  of  Australia,  Japan,  and  Peru, 
with  the  single  genus  Hoplognathus  (557),  have  the  spinous  portion 
of  the  dorsal  fin  well  developed ;  the  body  is  compressed  laterally 
and  covered  with  very  small  ctenoid  scales.  The  chief  dis- 
tinguishing feature  is  the  coalesence  of  the  teeth  to  form  a  kind 
of  beak  with  a  sharp  edge.  The  Sillaginidae,  another  small  family 
nith  a  single  genus,  Sillago,  are  small  fishes  related  to  the 
Meagres  of  the  next  family,  the  Scisenidse,  from  which  they  differ 
in  the  greater  length  of  the  base  of  the  anal  fin  and  the  presence 
of  teeth  on  the  vomerine  bone.  There  is  a  separate  spinous 
dorsal  fin,  but  it  is  short-based  as  compared  with  the  soft  dorsal. 
Sillago  cUiata^  559,  is  known  as  the  "  Whiting "  in  Austraha, 
where  the  true  Whiting  {Gadus  merlanffus,  479,  Wall-case  11),  a 
fish  of  northern  distribution,  does  not  occur.     The  misapplication 

Nam^s  ^^  popular  names  in  the  colonies  is  due  to  the  early  settlers,  who, 
coming  across  an  animal  new  to  them,  had  only  three  courses  open 
to  them,  to  accept  the  name  by  which  it  was  known  to  the  natives, 
to  invent  a  new  name  for  themselves,  or  to  apply  the  nearest  or 
least  inappropriate  name  already  existing  in  their  vocabulary,  and 
in  almost  all  cases  they  preferred  to  follow  the  last  course.  Thus, 
they  called  the  birds  Sparrows  and  Robins  and  Thrushes,  and  the 
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fidhes  Trout  and  Herring  and  Whitings  and  their  children  and 
grand-children,  who  had  no  opportunity  of  knowing  what  the  real 
Trout  and  Whiting  were  like^  innocently  adopted  the  names  used 
by  their  elders.  The  ultimate  result  is  that  modern  colonial 
people  visiting  £ngland  for  the  first  time  express  surprise  at  the 
difference  which  exists  between  their  own  animals  and  the 
similarly-named  animals  of  this  country,  and  rather  than  rename 
their  own^  they  allude  to  our  British  forms  as  the  '' English 
Trout/'  the  ''  English  Whiting/'  and  so  on. 

The  Sciaenidse  are  fishes  common  near  the  sandy  shores  of  all  Sci»Did». 
warm  seas,  with  the  soft  dorsal  much  more  extensive  than  the 
spinous  dorsal  and  the  anal  fins,  the  pelvic  fins  thoracic  in  position, 
and  with  no  teeth  on  the  palate.  Some  of  the  fishes  attain  to  a 
great  size,  and  most  are  edible.  Scittna  diacanthus  is  a  common 
fish  on  the  coast  of  the  East  Indies,  ascending  the  rivers  for  a 
great  distance  from  the  sea.  The  specimen  of  this  species  in 
Table-case  48  is  6  feet  3  inches  long.  One  of  the  European  Meagre, 
species,  Sciana  aquila,  the  Meagre  (1101)  has  an  extremely  wide 
range,  specimens  having  been  caught  on  the  British  coast,  the 
Cape,  and  Southern  Australia.  Corvina  (562)  differs  from  Scuena 
in  having  the  second  ray  of  the  anal  fin  strong. 

In  Umbrina  the  snout  overhangs  the  mouth  and  there  is  a  short 
barbel  under  the  chin.  The  Umbrina  or  Ombre,  Umbrina  cirrhosa, 
566,  is  an  important  food-fish  of  the  Mediterranean,  and  in  the 
delicacy  of  its  flavour  ranks  high ;  it  was  well  known  to  the 
ancients.  Pogonias  chromis,  564,  is  called  the  Drum  or  Big  Drum  Drum, 
because  of  the  extraordinary  sounds  which  it  produces,  drumming 
sounds  which  can  be  heard  by  persons  in  vessels  .  lying  at  anchor 
on  the  coasts  of  the  United  States,  where  the  fishes  abound.  The 
sounds  are  either  produced  by  the  clapping  together  of  the  pharyn- 
geal teeth,  which  are  strongly  developed,  or  else  by  the  fishes 
beating  their  tails  against  the  bottom  of  the  vessel  in  order  to  free 
themselves  from  the  parasites  that  infest  their  skin.  The  Drum 
grows  to  a  length  of  four  feet  and  a  weight  of  100  lbs.  Micropoffon 
(563)  differs  from  Pogonias  chiefly  in  that  the  pharyngeal  teeth 
are  conical  instead  of  being  flat-topped  and  adapted  for  crushing 
(see  pharyngeal  teeth  of  the  Drum,  565). 

The  Gerridae  (e.  ff^^n^HT^^^^^H^/a,  575^  Wall-case  14)      Waii- 
are  small,  silvery  ^^^^^^^^^^^^^^ft  seas  and  frequently     case  14. 
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also  in  fresh  water.  The  mouth  is  very  protractile  and  descends 
when  thrust  out ;  the  dentition  is  feeble^  and  the  lower  pharjnigeal 
bones  are  fused  together.  The  Latrididse  are  a  small  faoiily  of 
southern  fishes  of  large  size,  related  to  the  Serranidae  on  the  one 
hand  and  the  Haplodactylidse  on  the  other.  The  species  of  Latris 
are  among  the  most  important  food-fishes  of  Australia  and  New 
Trum-  Zealand.  The  Trumpeter,  Latris  hecateia,  576,  grows  to  50  or 
^  ^*  60  lbs.,  and  Latris  ciliariSy  577,  to  20  lbs.  The  Haplodactylids 
(e.  g.  HaplodactyluSy  580,  and  Chilodactylus^  579)  differ  from  the 
last  in  the  anal  fin  being  shorter,  but  agree  with  them  in  the 
pelvic  fins  being  set  relatively  far  back ;  they  bear  some  resem- 
blance to  the  Sparidse,  but  differ  in  having  the  lower  rays  of  the 
pectoral  fin  thickened  and  not  branched.  The  Pristipomatidse 
(Pristipoma,  581,  and  IHagrammay  586)  is  another  family  of  no 
special  interest. 

The  Sea-breams  and  Snappers  belong  to  the  family  Sparidss; 
they  are  coast  fishes,  widely  distributed,  and  mostly  carnivorous. 
The  spinous  and  soft  portions  of  the  dorsal  fin  are  continuous  and 
nearly  equal  in  extent ;  the  lower  rays  of  the  pectoral  fin  are 
branched;  the  lower  pharyngeal  bones  are  separate.  The  genera 
of  the  family  are  distinguished  the  one  from  the  other  chiefly  by 
the  characters  of  the  teeth.  In  Chrysophrys,  606,  and  other 
forms,  such  as  Sargus^  Lethrinus,  Spluerodon,  PaffruSy  and 
PagelluSy  which  feed  on  hard -shelled  crustaceans  and  molluscs, 
the  hinder  teeth  are  strongly  developed  as  molars.  In  such 
genera  as  Cantharus,  BoXy  Crenidens,  Dipterodon,  and  Gymno- 
crotaphuSy  on  the  other  hand,  the  teeth  at  the  front  of  the  jaw  are 
moderately  broad,  cutting  teeth,  and  there  are  no  molar  teeth. 

Dentex  vulgaris^  589,  is  one  of  the  larger  species  of  the  genus. 
It  is  common  in  the  Mediterranean,  and  is  sometimes  caught  on 
the  south  coast  of  England.  The  Old- wife.  Cant  hams  lineatut, 
587,  with  numerous  longitudinal  bands  on  the  sides  of  the  body, 
is  also  sometimes  found  in  the  English  Channel. 
Sheeps-  ^^^  Sheep's-head  of  the  United  States,  594,  is  the  largest 
head.  species  of  the  genus  SarguS]  it  attains  to  a  weight  of  15  lbs.  and 
a  length  of  three  feet,  and  is  highly  esteemed  on  account  of  the 
excellence  of  its  flesh ;  it  is  common  in  sandy  bays  from  Cape  Cod 
to  Texas.     Several  species  of  Sargus  occur  in  the  Mediterranean 
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aad  the  oeighbouriiig  parta  of  the  Atlantic  Ocean,  and  are  popu- 
larly known  as  Sargo,  Saragu,  Sar,  names  derived  from  the  word 
"  Sargus,"  by  which  these  fishes  were  well  known  to  the  ancient 
Oreeks  and  Bomans.  Id  some  of  the  Mediterranean  species  of 
Sparidn  hermaphroditism  Is  of  normal  occurrence. 

The   well-known  "Pagro"   of  the   Mediterranean   is  Pagrua 
vuigarii,  596,  an  important  food  fish,  found  also  off  Madeira  and 
the   Canary  Islands.      The   Snapper,  Pagrui  unicolor   (fig.  68 ;   : 
597,  skeleton)  of  the  seas  of  Australia  and  New  Zealand  is  con- 
sidered very  good  eating,  and  attains  a  length  of  three  feet  and  a 


Fig.  68. — Snapper,  Pagm»  unicohr. 

weight  of  20  Iba.  Pagrus  argyrops  of  the  coasts  of  the  United 
States  is  an  important  food-fish,  and  is  known  as  the  Scup,  Forgy, 
or  Mishcup.  Another  species  of  Pagrus  is  the  famous  Red  Tai 
{Pagrus  major)  of  Japan,  a  crimson  fish  which  is  as  much  a 
national  emblem  of  that  land  as  the  rising  sun  and  the 
chry  santhe  m  nm . 

The  Gilt-head  or  Dorade,  Pagms  auratus,  605,  and  fig.  69,  is  a  Git^head. 
common  food-fish  of  the  Mediterranean,  and  is  occasionally  taken 
off  the  south  coast  of  England.  It  was  one  of  the  fishes  that  were 
kept  in  captivity  by  the  ancient  Bomans.  The  fish  is  called 
"  Gilt-head "  because  of  the  brilliant  golden  spot,  band,  or 
crescent  between  the  two  eyes ;  the  name  Dorade,  sometimes  spelt 
Daurade,  is  clearly  derived  from  the  Latin  "aumm,"  gold,  and 
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refera  to  the  same  distinctive  mark.  The  ancicDt  Greeks  caDed 
it  "  ChryBopbrys,"  sigDifying  "  Golden-Eyebrow,"  a  word  whidi 
at  the  present  day  is  employed  to  designate  a  genus  of  the 
Sparidse  to  which  at  one  time  the  Gilt-head  was  referred. 

The  Sea-bream,  Pagellus  centrodontua,  602,  is  not  in  any  way 
related  to  the  Bream  (349,  Wall-caae  8),  which  is  a  fish  allied  to 


FiQ.  60.— Gilt -head  or  Sorade,  Pagnu  aHr«l¥t. 
A,  view  of  the  widelj  open  mouth  showiug  the  form  of  the  teeth. 
(From  BoiiIen)^r,  Camb.  Nat.  Hist.,  vii,  1904,  aJbr  Cnv.  et  VaL). 

the  Carps.  The  fish  that  the  fishermen  of  Cornwall  and  DeroD 
call  the  "  Chad"  is  a  young  Sea-bream,  withoat  the  black  spot 
at  the  front  of  the  lateral  line  that  distinguishes  the  adult  The 
Cape  Sea-bream,  PageUus  Hthognaihva,  601,  is  larger  than  the 
British  and  Mediterranean  species. 

The  Red  Mullets  (family  Mullids)  have  affinities  with  the  last 
family,  the  Sparidie,  but  can  readily  be  distinguished  by  the  pair 
of  erectile  barbels  which  project  downward  and  forward  when  the 
fish  is  feeding  on  the  sea  bottom,  but  lie  back  in  grooves  when  the 
fish  swims  about.  The  two  dorsal  fins  are  separated  and  dioct- 
based,  and  the  spines  supporting  the  anterior  one  are  feeble- 
Most  of  the  Mullidse  arc  tropical  fishes,  but  the  common  Bed 
Mullet,  Mulhts  barbatus,  609,  occurs  in  Europe.  The  Red  Molkt 
has  long  been  famed  for  the  delicate  flavour  of  its  flesh.     It  «u 
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prised  by  the  ancient  Greeks  and  Romans,  who  paid  extravagant 
prices  for  large  specimens.  The  brilliant  red  colour  of  the  skin 
which  adds  to  the  attractiveness  of  the  Bed  Mallet  as  a  table  fish 
fades  when  the  fish  dies^  but  can  be  "  fixed  '*  by  scaling  the  fishes 
directly  they  are  caught,  a  process  which  causes  the  colour-cells  or 
chromatophores  to  die  in  a  fully  expanded  condition.  Almost  all 
the  Red  Mullet  that  finds  its  way  to  the  London  Markets  is 
caught  off  the  coast  of  Cornwall.  The  fish  does  not  grow  large, 
one  of  15  inches  in  length  and  2  lbs.  or  2\  lbs.  in  weight  would 
be  considered  above  the  average.  The  Surmullet  is  by  some 
authorities  regarded  not  as  a  distinct  species,  but  the  female  of  the 
Common  Red  Mullet.  Upeneus  (610-612)  is  a  tropical  genus  of 
wide  distribution. 

The  Scorpididae  are  fishes  of  tropical  and  southern  seas,  the 
most  remarkable  of  which  is  Psettus  seba  (614),  in  which  the 
height  of  the  body  is  greater  than  the  length.  The  body  is  much 
laterally  compressed ;  the  dorsal  and  anal  fins  are  long  in  the  base 
and  are  almost  covered  over  with  scales.  The  Boar-fish,  Capros  Boar-fisb. 
opety  615,  of  the  small  family  Caproidse,  is  a  fish  of  the  Eastern 
Atlantic  and  Mediterranean,  sometimes  caught  in  the  English 
Channel.  The  mouth  is  very  protractile,  the  surface  of  the  body 
is  very  rough  to  the  touch  owing  to  the  scales  being  not  merely 
ctenoid,  t.  e.  with  a  comb-like  free  edge,  but  spiny. 

The  Chsetodontidae  are  tropical,  marine  fishes  occurring  in  Chseto- 
abundance  in  the  neighbourhood  of  coral  reefs.  They  are 
carnivorous,  feeding  on  small  invertebrates;  most  are  of  small 
Bize  and  some  are  of  exquisite  beauty  of  design  and  coloration. 
Yellow  and  black  are  the  leading  combinations;  there  is  not 
infrequently  a  black  band  passing  down  across  the  eye  and  one  or 
D)ore  striking  black  spots  at  the  root  of  the  tail  or  on  the  fins. 
The  Chaetodonts  are  sometimes  called  Butterfly-fishes  from  their 
brilliant  coloration.  The  body  is  laterally  compressed,  the  scales 
Are  small  and  extend  on  to  the  dorsal  and  anal  fins.  The  teeth 
Are  dose-set  and  minute  and  slender,  whence  the  name  of  the 
family^  signifying  'bristle-toothed.^  The  mouth  is  small  and 
frequently  is  set  at  the  end  of  a  prolonged  snout.  The  spinous 
and  soft  portions  of  the  dorsal  fin  are  continuous. 

Chatodon  ^16-621)  is  a  genus  with  many  species.     The  fishes 
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are  small  and  very  active  in  their  movements.  Cheimo  (622) 
di^rs  from  C/urtodon  in  having  the  snout  produced  into  a  more 
or  less  long  tube.  The  lish  is  said  to  throw  a  jet  of  water  from  its 
mouth  BO  that  it  lights  upon  au  insect  resting  upon  a  leaf  and 
causes  it  to  fall  into  the  water,  when  the  Ash  seizes  it.  The 
statement,  however,  has  probably  arisen  from  a  confusion  between 
this   fish   and   the   Archer-fisb,    Toxotet   jactdalor   (506,    Wall- 


FlG.  70. — Bniioekue  macrotrpidotwi, 

case  12),  which  is  known  to  catch  iusects  in  this  manner.  The 
Cheimo  is  a  salt-water  fish,  and  it  is  highly  improbable  that  it 
feeds  on  insects  at  all. 

Heniochua  macrolepidotus  (623-624,  and  fig.  70)  1^  the  fourth 
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dorsal  spine  greatly  elongated  and  thread-like ;  the  colours  vary 
in  diflFerent  specimens,  although  the  arrangement  of  the  light  and 
dark  bands  is  much  the  same  in  all  (compare  623  and  624). 
These  fishes  are  among  the  commonest  in  the  tropical  Indo-Pacific 

area. 

The  species  of  Holacanthus  are  known  generally  as  Angel-fishes,  '^^®^' 
the  name  being  specially  applied  to  Holacanthus  ciliaris,  629; 
they  are  larger  than  those  of  Chatodon  and  not  less  bright  in  the 
coloration;  they  have  a  stout  spine  projecting  backward  from 
the  preopercular  bone  which  is  wanting  in  Chetodon.  They  are 
all  esteemed  as  food,  particularly  the  Holacanthus  imperator  (627), 
which  attains  a  length  of  15  inches. 

The  genus  Pomacantkus  includes  American  fishes  only;  they 
are  larger  than  the  species  of  Holacanthus,  and  have  about  10 
spines  in  the  dorsal  fin  instead  of  14.  The  young  are  brightly 
coloured,  frequently  with  yellow  bands,  and  they  difier  among 
themselves  considerably  in  their  coloration ;  the  adults  are  blackish. 
The  Paru,  Pomacanthus  pant,  632,  is  a  well-known  fish  of  the 

West  Indies. 

In  Scatophagus  (633)  and  Ephippus  (635)  there  is  more 
distinction  between  the  spinous  and  soft  portions  of  the  dorsal  fin 
than  in  the  majority  of  the  Chaetodonts,  owing  to  the  presence  of 
a  fairly  deep  notch,  and  the  scales  do  not  spread  over  the  spinous 
portion ;  the  preopercular  spine  is  wanting.  Scatophagus  argus 
(633)  is  a  common  Indian  shore  fish,  and  is  sometimes  caught  in 
the  rivers.  Old  specimens  of  an  Atlantic  species  of  Ephippus  Kphippus. 
{Ephippus  faber,  635)  show  almost  constantly  bulbous  enlarge- 
ments of  the  frontal  and  supraoccipital  bones  (636),  and  sometimes 
also  of  the  foremost  neural  spines.  These  swellings  have  been 
attributed  to  a  diseased  condition  of  the  bones ;  whether  or  no 
this  is  the  correct  explanation,  the  right  and  left  symmetry  of  the 
swellings,  the  constancy  of  their  occurrence  in  old  fishes,  and  the 
limitation  of  them  to  the  bones  above  mentioned  are  features  of 
interest. 

The  family  Drepanida  contains  a  single  species,  Drepane 
punctata,  637,  occurring  in  the  Indian  Ocean  and  North  Australian 
seas,  closely  related  to  the  Chsetodontidse,  but  distinguishable  by 
the  very  long,  curved  pectoral  fins. 
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Suigeon-       The  Surgeon-fishes^  fishes  belongiDg  to  the  genus  AaaUhurus, 
WaU-     ^^^  readily  recognised  by  the  single^  sharp^  lancet-shaped  spine 

case  16.  with  which  each  side  of  the  tail  is  armed.  When  at  rest  the 
spine  is  hidden  in  a  sheath^  when  erected  it  is  a  most  dangerous 
weapon^  which  the  fish  uses  by  lashing  the  tail  to  right  and 
left  (647,  Acanthurus  chirurgus,  the  Surgeon-fish  proper;  650, 
Acanthurus  aohal,  which  is  mounted  with  the  back  towards  the 
observer  so  that  the  spines  may  be  the  better  distinguished ;  and 
651^  a  skeleton  of  Acanthurus  lineatus,  showing  the  relation  of 
the  spine  to  the  caudal  vertebrse).  The  spines  are  absent  in  very 
young  individuals.  The  young  Surgeon-fishes  are  more  circular 
in  outline  than  the  adults,  and  are  more  compressed  and  have  no 
scales ;  they  were  formerly  thought  to  be  distinct  fishes  and  were 
described  under  the  generic  name  Acronurus, 

The  Acanthuridse  are  herbivorous  or  partly  carnivorous  fishes, 
common  in  tropical  seas  in  the  neighbourhood  of  coral  reefs; 
they  are  fairly  closely  allied  to  the  Chsetodontidse  (Wall-case  14) 
and  lead  on  towards  the  File-fishes  (Wall-case  20).  The  maxillary 
is  fused  with  the  premaxillary  bone,  the  mouth  is  small  and  not 
protractile,  the  jaws  have  either  bristle-like  or  incisor-like  teeth ; 
there  are  no  teeth  on  the  palate ;  the  post-temporal  bone  is  fused 
with  the  cranium.  The  scales  are  minute  and  rough,  either 
^  ctenoid  or  spiny;  the  dorsal  and  anal  fins  are  long-based,  the 
dorsal  has  the  spinous  portion  less  developed  than  the  soft  portion 
and  not  separated  from  it.  Acanihurus  lineatus  (of  which  a 
skeleton  is  shown,  651)  is  a  poisonous  fish,  producing  "  Ciguatera" 
similar  to  that  caused  by  eating  the  flesh  of  the  File-fishes. 

Unicorn-  Naseus,  the  Unicorn-fish)  643-645,  and  fig.  71,  has  usually  two 
^^^'  spines  at  the  side  of  the  stalk  of  the  tail,  one  in  front  of  the  other, 
and  these  are  not  erectile  as  are  those  of  Acanthurus.  The 
name  Unicorn-fish  is  applied  because  of  a  bony  horn  projecting 
forward  above  the  mouth,  sometimes  two  inches  long  in  a  fish  of  a 
length  of  20  inches.  This  horn  is  continuous  with  the  bones  of 
the  cranium  (see  skeleton  645),  and  is  said  to  be  used  by  the  fish 
as  it  butts  up  against  the  coral.  Prionurus  (642)  differs  from 
Naseus  in  having  a  series  of  about  six  bony  laminae  on  each  side 
of  the  tail  instead  of  distinct  spines. 

The  Teuthididae  (652-654)  differ  from  the  Acanthuridae  in  the 


pelvic  fins  having  the  inner  and  oater  rays  spinouBj  with  three 
soft  rays  between.  They  are  berbivoroua  and  do  not  grow  longer 
than  15  inches;  they  are  confined  to  the  Indo-Pacific  Ocean. 


Fig.  71. — Unicom-fish,  Nateut 

In  the  Ospbromenids  there  is  much  vsriation  in  the  extent  of 
the  dorsal  and  anal  fins,  the  spines  of  which  are  in  some  cases 
numerous,  in  others  absent;  the  pelvic  fius  may  have  five  soft 
rays,  or  the  number  may  be  reduced  to  one.  A  suprabranchial 
accessory  organ  of  respiration  ia  present ;  it  is  a  paired  organ 
situated  in  cavities  behind  the  cranium.     The  fishes  are  confined 


Fio.  72.— Gourami,  O^hromenm  olfax. 

to  the  fresh-waters  of  Africa  and  Southern  Asia.     The  Oouraoii,    Qouiami. 
Owphromemu  oifax,  665,  and  fig.  72,  is  the  largest  fish  of  the 
family,  and  is  one  of  the  choicest  food-fishes  of  the  East.     It  is  a 
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native  of  the  Malay  Archipelago^  and  has  been  introduced  witk 
success  into  India  and  Mauritius.  The  Gourami  is  essentially  a 
vegetarian^  but  in  a  state  of  domestication  is  omnivorous  and  will 
consume  meat^  fish^  frogs^  insects^  worms^  and  many  kinds  of 
vegetables^  whence  it  has  gained  from  the  French  colonists  of 
Mauritius  the  name  '*  pore  des  rivieres/'  or  "  water-pig/' 

Fighting-  The  Fighting-fish  or  Pla-kat  of  Siam  [Betta  pugnax,  656)  is 
^  '  widely  known  as  a  pugnacious  little  fish.  When  the  fish  is  quiet 
its  colouring  is  dull^  but  in  the  presence  of  another  of  its  kind  it 
becomes  excited  in  demeanour  and  the  body  shines  with  dazzling 
metallic  colours^  while  the  gill-cover  is  pushed  out  and  forms  a 
kind  of  black  frill  around  the  throat.  The  fish  makes  repeated 
darts  at  its  antagonist,  and  the  fight  lasts  until  the  fishes  are 
tired.  If  the  fight  be  interrupted  by  removing  one  of  the 
combatants  to  another  vessel,  both  become  quiet  and  dull-coloured. 
The  Siamese  keep  these  fishes  in  glass  bowls  for  the  express 
purpose  of  watching  the  fights^  and  they  will  pit  their  favourite 
against  another's,  and  stake  large  sums  of  money  on  the  result  of 
the  fight. 

CichlidiB.  The  Cichlidae  and  the  following  family,  the  Fomacentridae,  have 
a  single  nostril  on  each  side,  whereas  in  all  the  other  families  of 
Acanthopterygian  fishes  there  are  two  nostrils  on  each  side. 
There  are  four  gills  on  each  side  in  the  Cichlida;,  but  only  3^  in 
the  three  following  families,  the  Pomacentridse,  Labrids  and 
Scaridse.  The  two  lower  pharyngeal  bones  are  fused  together  in 
the  Cichlidse,  but  less  completely  than  in  those  three  families. 
The  Cichlidae  (657-658,  and  fig.  73)  are  fresh-water  or  brackish- 
water  fishes  of  tropical  and  sub- tropical  America,  Africa  and  India. 
Our  knowledge  of  these  fishes  has  greatly  increased  of  recent  years 
in  consequence  of  investigations  in  Lake  Tanganyika,  the  fish 
fauna  of  which  is  largely  made  up  of  Cichlid,  or  as  they  were 
formerly  called,  Chromid  fishes.  The  division  of  the  family  is 
based  upon  the  characters  of  the  spines  and  teeth,  the  latter 
exhibiting  a  wide  range  of  variation.  Eiroplus  (657)  is  an  Indian 
genus ;  Tilapia  (658)  is  African,  and,  like  several  other  Africtn 
Cichlids,  is  remarkable  for  the  care  with  which  the  female  parent 
guards  the  eggs  from  danger  by  carrying  them  about  in  the  moolb. 
This  habit  is,  curiously  enough,  shared  by  an  entirely  unrelated 
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Ball,  the  Arim  (376,  Wall-case  10,  floor),  a  fish  of  the  family 
Silaridie.     In  some  of  the  American  forms,  such  as  Cichla,  the 


Fio.  7;i. — Biilti,  CJiroma  iiiloticut. 


males  develop  on  the  top  of  the  head  a  hump  which  disappears 
after  the  breeding  season. 

The  Pomacentridee  (662-666)  are  small  fishes  (see  DtueyUvs,      Contl- 
fig.  74)  intermediate  in  chamcter  between  the  Cichlidee  and  the     lisheB. 


Fio,  74, — Dagcyltut  a. 
(From  Giintber,  "  Study  of  Rshes.") 

Labridse,  occurring  in   warm   and   tropical   seas,  frequently   of 
brilliant  coloration,  and  living  in  the  neighbourhood  of  coral  reefs. 
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The  species  of  Amphiprioa  (662)  are  amODg  the  smallest.  Some 
of  the  Australian  forma  are  of  interest  because  of  their  habit  of 
associating  with  species  of  giant  Sea-anemone  {Ditcosoma).  Oa 
pushing  a  stick  into  the  mouth  orifice  of  one  of  these  Sea> 
anemunes  there  almost  invariably  dart  out  two  or  three  of  the 
little  fishes,  which  return  into  the  interior  of  the  anemone  when 
the  disturbance  is  over. 


Fio.  76.— Bftllan  Wrasse,  Labna  mncuiatus. 

The  Wrasses  (family  Labridte,  667-692,  and  %.  75]  have  'the 
lower  pharyDgeat  bones  completely  ^used  (673,  and  tig.  76),  and 


bearing  conical  or  tuberculate  teeth ;  the  front  teeth  of  the  jan 
are  conical,  the  lateral  teeth  more  or  less  coalesced  at  the  haae, 
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the  palate  without  teeth.  The  fishes  have  thick,  fleshy  lips 
(whence  the  (jerman  popular  name  '' Lippfisch  ^^),  and  a  slimy 
skin  with  cycloid  scales. 

The  Labridse  are  of  wide  distribution^  occurring  among  the 
rocks  and  sea-weed  of  the  coasts  of  all  tropical  aud  temperate  seas. 
They  are  good  eatings  although  the  flesh  is  too  soft  and  glutinous 
to  suit  some  palates ;  they  have  no  great  commercial  value  and 
only  find  their  way  to  certain  markets.  The  colours  are  brilliant 
and  vary  considerably  in  different  individuals  of  the  same  species^ 
and  in  many  cases  there  is  a  regular  difierence  in  colouring 
between  the  male  and  female  during  the  breeding  season.  In  the 
Cuckoo  or  Striped  Wrasse,  for  instance  {Labrus  mixtus,  668), 
the  male  usually  has  blue  streaks  or  a  blackish  band  along  the 
body,  while  the  female  has  two  or  three  large  black  blotches  across 
the  back  of  the  tail.  The  male  loses  his  bright  colours  in  the 
winter^  and  three  dark  spots  similar  to  those  of  the  female^  but 
fainter^  then  become  apparent.  The  female  was  formerly  supposed 
to  be  a  distinct  species  from  the  Cuckoo  Wrasse  and  was  called 
the  Three-spotted  Wrasse.  The  Wrasses  proper  (genera  Labrus, 
Crenilabms,  Cienolabrus,  Acantkolabnts)  are  confined  to  the  seas 
of  Europe  and  northern  Africa.  They  build  nests  of  masses  of 
soft  sea-weed,  tightly  crammed  into  rock  crevices,  with  the  large 
amber-coloured  eggs  evenly  dispersed  through  the  mass.  Both 
sexes  take  part  in  the  building  of  the  nest. 

Occurring  commonly  in  rocky^  seaweed-clad  parts  of  our  coasts, 
particularly  the  southern  coasts^  are,  besides  the  Cuckoo  Wrasse 
above  mentioned,  the  Ballan  Wrasse,  Labrus  maculattis,  670, 
fig.  75,  a  larger  fish  than  the  former,  attaining  a  weight  of  7  or 
8  lbs.;  the  Gold-sinny  or  Corkwing,  Crenilabrus  melops,  676, 
rarely  exceeding  nine  inches  in  length,  a  brownish  or  reddish  fish 
with  dark  bands  down  the  sides,  and  rings,  sometimes  with  dark 
centres,  on  the  fins,  the  female  distinguishable  by  a  black  spot 
immediately  in  front  of  the  tail  fin ;  Ctenolabrus  rupestris,  Acantho- 
labrus  palloni  and  Centrolabrus  exoletus,  the  last^  known  as  the 
Rock-cook,  being  a  more  northern  form  than  most  of  the  Wrasses, 
occurring  even  on  the  coast  of  Greenland.  JuUs  vulgaris  (685) 
and    Julis   giofredi    ^686)    are    common    Mediterranean    fishes 

m2 
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occasionally  found  on  the  south  coast  of  England ;  it  baa  bos 
stated  that  they  are  respectively  the  male  and  female  of  the  suK 
species  of  fish.  Lachnolaimus/alcatus  {677),  with  the  6ntt]im 
spines  of  the  dorsal  fin  produced  into  streamers,  is  the  Hog-fish  c^ 
the  West  Indies.  Epibulua  (680)  and  Gomphosus  (691)  W 
remarkable  for  their  long  snout,  with  terminal  mouth. 

The  Scaridie  or  Parrot-fishes  (693-701,  and  fig.  77)  are  allied 
to  the  Wrasses,  but  have  the  teeth  of  the  jaws  so  fxialesced  as  to 
form  beaks  (see  skeleton  of  Pseiidoscarus,  1028,  Table-oase  32) 
These  beaks  are  extremely  hard  and  are  used  by  the  tish  to  bite 
off  pieces  of  coral,  which  together  with  molluscs  and  sea-wwd 
make  up   the   sum   of  their   food.      The   right  and  left  lovtr 


Fio.  77. —  I'mTcit-fish,  Flttidoiiciirm  trntchrlli. 

pharyngeal  bones  are  completely  fused  nnd  are  armed  with  flat- 
topped  teeth  which  bite  against  similar  teeth  borne  by  the  upper 
pharyngeal  bones,  and  are  used  to  grind  up  the  pieces  of  coral  ipd 
the  shells  of  the  molluscs. 

The  Parrot-fishes  are  brilliantly,  some  gaudily,  coloured,  *oi 
the  largest  species  grow  to  three  or  four  feet.  Some  are  valued  st 
food,  others  are  reputed  to  be  poisonous.  Scarttt  cretetuis  (6M)i 
a  Mediterranean  torm,  was  much  esteemed  as  food  by  the  andentL 
It  feeds  almost  entirely  on  sea-weed,  but  sometimes  on  mollusn; 
if  the  fish  has  been  feeding  on  the  mollusc  known  as  the  Sea-fasn 
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(^Aplysia)  it  caases  violent  diarrhcea  when  eaten.  Odax  (700)  is 
a  southern  genus,  occurring  on  the  coasts  of  Australia  and  New- 
Zealand;  the  edges  of  the  jaws  are  sharp  and  the  individual 
teeth  composing  them  cannot  be  distinguished.  Coridodax 
pullus  (701)  is  the  Kelp-fish  or  Butter-fish  of  New  Zealand;  it 
lives  on  the  small  organisms  growing  on  sea-weed,  and  is  largely 
used  as  food. 

Scombriformes  (Mackerels). 

The  Scombriform  fishes,  including  the  Mackerels,  Horse- 
mackerels,  Sword-fishes  and  their  allies,  are  closely  connected 
with  the  Perciformes ;  they  are  carnivorous  and  marine  and  many 
are  of  wide  distribution.  The  spinous  dorsal  fin,  if  distinct,  is 
supported  by  short  or  feeble  slender  spines.  The  pelvic  fins 
are  thoracic  in  position,  with  not  more  than  five  soft  rays  in 
addition  to  the  spine ;  rarely  without  the  spine  but  with  more 
than  five  jointed  rays.  The  stalk  of  the  tail  is  much  constricted ; 
the  rays  of  the  caudal  fin  are  usually  numerous  and  strongly 
forked  at  the  base,  embracing  a  considerable  portion  of  the 
expanded  hypural  bones.  The  scales  are  usually  very  small  or 
absent. 

The  first  family,  the  Scombridae,  includes  fishes  like  the 
Mackerel  (704),  Bonito  (709),  and  Tunny  (707),  with  fusiform 
body,  not  laterally  compressed,  with  pectoral  fins  set  rather  high 
up  the  sides  of  the  body,  with  a  distinct  lateral  line,  with  wide 
gape  and  conical  teeth.  The  premaxillary  bones  are  large  and 
not  protractile.  There  are  no  free  spines  in  the  dorsal  and  anal 
fins ;  the  soft^dorsal  fin,  the  hinder  part  of  which  is  in  most  cases 
broken  up  into  finlets,  is  longer  than  the  spinous  portion;  the 
hind  part  of  the  anal  fin  may,  like  the  dorsal,  be  in  the  form  of 
separate  finlets.  The  Scombrid  fishes  are  abundant  in  all  the 
seas  of  the  tropical  and  temperate  zones ;  they  include  some  of  the 
swiftest  inhabitants  of  the  sea,  and  not  only  are  they  extremely 
active,  but  they  have  great  powers  of  endurance.  Their  muscles 
are  of  a  redder  colour  than  those  of  most  fishes  and  more  resemble 
those  of  warm-blooded  animals.     They  spawn  in  the  open  sea. 
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Most  are  pelagic,  a  few  occur  in  the  depths  of  the  sea ;  many,  sudi 
as  the  Mackerel  and  Tunny^  are  valued  as  food. 

Mackerel.  In  the  Mackerel,  Scomber  scombrus,  704,  the  fins  are  small, 
and  the  tail  is  deeply  forked.  The  colours  are  beautiful  and  tbe 
general  design  is  a  dark  green- blue  on  the  back,  with  about  30 
irregular  black  bands  across  the  back  and  down  the  sides,  and  with 

^  a  delightful  play  of  pink  and  pale  green  on  the  belly  according  to 

the  position  in  which  the  fish  is  held.  This  sheen  is  observable 
in  the  dried  skin  and  is  due  to  an  interference  of  light- waves 
caused  by  minute  particles  of  guanin  or  some  other  substance  of  a 
uric  acid  nature  in  the  skin. 

The  Mackerel  ranges  from  the  south  of  Norway  to  the  Canary 
Isles,  and  throughout  the  Mediterranean,  also  along  the  Atlantic 
coasts  of  the  United  States  of  America.  Like  the  Anchovy  it 
invades  the  North  Sea  during  the  summer  months  and  retires 
before  the  winter.  The  shoals  of  Mackerel  follow  the  Ciupeoid 
fishes  in  their  migrations ;  on  the  British  coasts  they  usually  leave 
the  open  sea  and  approach  the  land  in  their  pursuit  of  the  young 
Pilchards  and  Sprats.  The  Mackerel  is  generally  taken  near  the 
surface  in  drift  nets  and  occasionally  near  the  bottom  in  trawls ; 
the  most  productive  British  fisheries  are  off  the  south-west  coasts 
of  England  and  Ireland. 

The  Spanish  Mackerel,  Scomber  colias,  706,  is  essentially  a 
fish  of  the  Mediterranean  and  adjacent  Atlantic,  but  occasional 
stragglers  are  caught  as  far  north  as  the  Channel  Isles  and  the 
English  coast.  It  is  sometimes  called  the  Spotted  Mackerel  because 
of  the  distinctive  blotches  or  spots ;  it  has  an  air-bladder,  which 
is  wanting  in  the  common  Mackerel. 

In  the  genus  Thunnus  the  anal  and  the  second  dorsal  fins  have 
each  from  7  to  10  finlets^  and  the  front,  undivided  portions  are 
deep  and  short-based ;  the  stalk  of  the  tail  has  a  distinct  lateral 
keel  supported  by  a  bony  ridge  of  the  vertebral  centra;  the 
pelvic  fins  are  small,  the  pectorals  are  more  or  less  elongate ;  the 
scales  of  the  pectoral  region  are  crowded  and  form  what  is  called 
Tunny,  the  '  corselet/  The  Tunny  (Thunnus  thynnus,  fig.  4,  p.  14)  is  one 
of  the  largest  Teleostean  fishes,  and  grows  to  10  feet  and  a  weight 
of  1,000  lbs.     It  is  abundant  in  the  Mediterranean  and  ranges  to 
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the  south  coast  of  England  and  southwards  to  Tasmania.     The 

specimen  exhibited  in  Table-case  38  was  caught  at  Weymouth, 

and  is  8  feet  4  inches  long.     The  Tunny  fishery  is  a  regular 

industry  in  the  Mediterranean  and  has  been  so  since  the  time  of 

the  ancient  Romans^  to  whom  the  salted  flesh  of  the  Tunny  was 

known    as    "  Saltamentum   sardicum.''      Thunnus  pelamysj  the 

Bonito,  709^  ranges  over  all  the  tropical  and  temperate  seas  and     Bonito. 

is  well  known  to  sailors^  to  whom  it  affords  good  sport.     It  rarely 

exceeds  three  feet  in  length.     The  Bonito  pursues  the  Flying-fish^ 

indeed^  the  sudden  appearance  of  a  crowd  of  Flying-fish  above  the 

surface  of  the  sea  generally  points  to  the  presence  of  a  Bonito  or 

some  similar  Scombroid  fish.     '  Albacore '  is  a  sailors'  name  for  Albacore. 

any  species  of  Thunnus  with  long   pectoral   fins;    it  probably 

includes  other  species  than  Thunnus  alalonga  (1021^  Table-case  38) 

and  Thunnus  albacora.     The  Bonito  and  Albacore  are  preyed 

upon  by  the  Sword-fish^  which  is  their  chief  enemy,  and  also  by 

Sharks. 

In  Cybium  (711)^  as  in  Thunnus,  there  is  a  firm  keel  at  the 
side  of  the  stalk  of  the  tail^  but  the  teeth  of  the  jaws  are 
large  and  strong ;  they  are  laterally  compressed  and  are  disposed 
in  a  single  series.  The  scales  are  more  reduced  than  in  most 
Scombroid  fishes.  The  species  of  Cybium  occur  in  the  tropical 
parts  of  the  Atlantic  and  Indian  Oceans^  frequenting  the  coast 
region  rather  than  the  open  sea ;  they  grow  to  four  or  five  feet  in 
length. 

Elecate  (712)  stands  rather  apart  from  the  Scombridse  in  having 
no  detached  finlets  in  the  hinder  part  of  the  dorsal  and  anal  fins. 
It  is  placed  in  a  family  by  itself^  the  Rhachicentridse^  Rhachi- 
centrum  being  an  earlier  name  than  the  more  familiar  Elecate. 
The  spinous  dorsal  fin  is  reduced  to  about  eight  small  spines^ 
which  are  free  and  unconnected  by  fin-membrane;  the  pectoral 
fins  are  not  set  high  up  the  sides  of  the  body^  the  head  is  depressed, 
and  there  is  no  keel  on  the  side  of  the  tail. 

Wall-case  16  is  occupied  by  the  family  Carangidse^  fishes  allied      Wall- 
to  the  Mackerels   (Scombrida,  Wall-case  15),  but  not  having     cas®  1^« 
^parated  finlets  in  the  hinder  parts  of  the  dorsal  and  anal  fins. 
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The  dorsal  spioes  are  few ;  the  anal  fin  aiaally  has  odc  or  two 
■pioes  detached  from  the  rest  of  the  fin.     The  scales  are  eithtr 


Ro.  7S  — Yellow-tail,  Seriola  lalandii. 

small  OF  absent;  freqaently  there  are  enlarged  scutes  on  the 
sides  of  the  body  and  tail ;  the  premaiillary  bones  are  more  or 
less  protractile.  The  Garangid  fishes  have  a  wide  range,  and 
are  fonnd  in  tropical  and  temperate 'seas.  The  principal  genera 
are  Caranx  (Horse-Mackerels),  Seriola  (Yellow-tails,  fig.  78), 
Naucrates  (Pilot-fish,  fig.  79),  Trackynotvs  and  Chorinemut.    Hie 


Fifi.  79.— Pilot-fish,  A'l 

genuH  Caranx  is  represented  in  British  seas  by  the  Scad,  Caranx 
trackurus,  719,  the  young  of  which  live  in  small  parties  in  the 
neighboarhood  of  jelly-fish,  and  seek  shelter  beneath  them  when 
disturbed.  Other  species  shown  are  Caranx  affims,  C.  eiliaris, 
and  C.  speciosus,  all  from  the  Indian  Ocean.  The  name  Yelloir- 
tail  is  applied  to  any  species  of  Seriola,  but  more  particularly  to 
Seriola  lalandii  (721,  and  fig.  78)  of  the  Southern  Atlantic  and 
Seas  of  Japan ;  Seriola  gigas  (722)  and  <S.  dumerilii  (72S)  are 
also  shown. 
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The  Pilot-fish^  Naucrates  ductor,  725,  and  fig.  79,  is  a  pelagic  Pilot-fish. 
fish  found  in  association  with  large  fish,  especially  Sharks.  It  is 
named  Pilot-fish  because  of  its  supposed  habit  of  conducting 
the  Shark  towards  suitable  prey.  The  association  with  the  Shark 
may,  however,  be  possibly  due  to  the  fact  that  the  Naucrates 
feeds  on  the  parasites  that  infest  the  Shark,  and  also  on  small 
pieces  of  flesh  that  escape  the  Shark  when  feeding,  while  the 
well-established  fact  that  the  Pilot-fish  is  not  attacked  by  the 
Shark  may  rather  find  its  explanation  in  the  superior  agiUty 
of  the  former  than  in  any  sentimental  reciprocity  on  the  part 
of  the  Shark.  The  Pilot-fish  is  known  to  follow  ships  for  long 
distances  for  the  sake  of  the  refuse  thrown  overboard,  but  it 
usually  deserts  the  ship  on  nearing  land.  It  occurs  in  all 
tropical  and  temperate  seas  and  attains  a  length  of  about  twelve 
inches.  The  remaining  Carangid  fishes  exhibited  are  of  no  special 
interest. 

At  the  top  of  Wall-case  17  the  family  Trichiuridse  is  represented  Wall- 
by  the  Hair-tail,  Trichiurus  lepturus^  739,  and  the  Scabbard-fish,  case  17. 
Lepidopus  caudatus,  738,  Rwettus  pretiosus,  741,  and  Thyrsites 
atun,  740.  In  the  Trichiuridae  the  premaxillary  bones  are  not 
protractile  as  they  are  in  the  previous  family,  the  Carangidae; 
the  body  is  elongate  and  laterally  compressed ;  the  spinous 
portion  of  the  dorsal  fin  is  much  longer  than  the  soft  portion 
and  the  spines  more  or  less  feeble ;  there  are  no  free  spines  to  the 
dorsal  and  anal  fins ;  the  pectoral  fins  are  set  low  down  the  sides 
of  the  body,  the  scales  are  small  or  absent.  The  fishes  of  this 
family  are  pelagic  and  widely  distributed,  and  many  occur  at 
great  depths.  In  the  Hair-tail  (739)  the  body  is  ribbon-like,  Hair-tail 
and  tapers  to  a  point  behind,  there  being  no  caudal  fin;  in  the 
Scabbard-fish  (738)  the  dorsal  fin  is  not  divided  into  spinous 
and  soft  portions,  and  the  pelvic  fins  are  wanting.  Two  other 
fishes  belonging  to  this  family,  Lepidopus  tenuis,  971,  and 
Aphanopus  carbo,  982,  are  shown  in  the  case  of  Deep-sea 
Fishes,  Cabinet-case  44,  and  a  specimen  of  JEuoxj/tnetopon  jjoei/i, 
1096,  six  and  a  half  feet  long,  from  Mauritius,  is  shown  elsewhere 
in  the  Gallery. 
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The  Sword-fishea  (Xiphiidte  and  Histiophotidee)  are  too  large 
to  exhibit  in  the  Wall-case  among  the  familieB  to  which  the; 
ore  most  nearly  related,  and  are  placed  in  the  special  csae 
(34<)  that  stands  in  the  centre  of  the  Gallery.  The  only 
specimens  representing  these  families  in  the  Wall-ease  are  three 
vertebrro  (742)  from  the  tail  region  of  a  large  Sail-^sh  (Huiio- 
phorus)  showing  how  the  caudal  vertebne  interlock  by  means 
of  forwardly  directed  lamins  of  bone  arising  irom  the  front  >£ 
the  neural  and   haemal  spinea.      A  somewhat  similar   but  kn 


Fio.  80.— A  Snord-fisb,  or  SaU-fieh,  Bittiophorui  g/adua. 

pronounced   interlocking    occurs    in    the  tail   vertebne  of    the 
Mackerel  (see  705,  Wall-case  15). 

The  Sword-fishes  (Floor-case  24)  are  among  the  largest  of 
the  Teleostean  fishes,  and  may  attain  a  length  of  fifteen  feet. 
They  live  in  the  open  ocean,  and  are  strong  and  rapid  swimmen. 
The  Sword-fishes  of  the  Indian  and  Pacific  Oceans,  sometime* 
called  Sail-fishes,  belong  to  the  genus  HUliophonu  (fig.  80), 
and  have  long,  narrow  pelvic  fins.  The  Sword-fishes  of  the 
genus  Xiphias  are  of  world-wide  distribution,  and  have  no  pdvie 
fins ;  they  have  transverse  processeB  to  the  vertebne  and  short 
ribs,  whereas  HUtiophorua  has  not.  In  the  Histiophoride  there 
is,  at  the  front  of  the  lower  jaw,  a  sapemumerary  bone  known 
as  the  predentary  bone ;  this  is  wanting  in  Xip^at.  The 
"  sword "   or    rostrum   is   formed   by   the  prolongation   oi  the 
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preniaxillary  and  maxillary  bones,  and  is  an  importaDt  weapon 
of  offence.  The  Sword-fishes  frequeotly  attack  Whales,  though 
for  what  purpose  is  doc  clear,  and  so  ^reat  is  the  strength  of 
the  fish  when  rapidly  moving  that  the  "  sword  "  is  occaBionally 
driven  into  the  timbers  of  a  ship,  as  is  shown  ia  the  specimen 
on  the  door  of  the  case  (1081,  fig.  81).  In  very  young  specimens 
of  the  Sword-fish  the  upper  jaw  is  not  longer  than  the  lower. 
The  large  dorsal  fia  of  perfect  specimens  is  said  to  project  above 
the  surface  of  the  water  and  to  act  more  or  less  as  a  sail.  In 
old  specimens  the  dorsal  fin  is  very  greatly  reduced  in  height, 
except  at  the  anterior  end.  In  addition  to  the  complete  specimens 
of  Histii^horus  gladita  and  H.  brevirottris  are  shown  a  skeleton 


Fio.  81. — Part  of  the  timber  of  a  ship  pierced  by  S  word- fi  shea, 

and  a  skull  of  H.  brevirostris  and  the  rostrum  of  a  large  ffistio- 
phorua  gladius. 

Ketumiag  to  the  consideration  of  Wall-case  17,  the  familv 
BramidK  is  represented  by  Ray 's^  Bream,  Brama  rait,  7i6  (a 
fish  not  related  to  the  Common  Bream,  349,  Wall-case  8,  nor 
to  the  Sea-bream,  602,  Wall -case  J  4),  and  Pteraclis  velifer,  a 
fish  of  the  Indian  Ocean  with  remarkable  enlargement  of  the 
dorsal  and  anal  fins.  The  family  Coryphsenids  includes  the 
Dolphin -fishes,  the  commonest  species  of  which  is  CorypheBna 
hippuria,  744,  and  fig.  82,  p.  173,  of  wide  distribution  in  warm  seas 
and  common  in  the  Mediterranean.  These  fishes  have  a  short, 
deep  snout,  not  protractile ;  there  are  no  free  spines  in  the  dorsal 
and  anal  fins,  and  the  pectoral  fins  are  inserted  rather  low  down 
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the  sides.  The  Dolphins  are  so  called  from  a  confuaioo  between 
them  and  the  Porpoise-iike  animals  of  that  name.  Thejr  are 
pelagic  in  habit  and  pursue  the  Flying-fish ;  they  are  powerful 
swimmers  and  attain  a  length  of  six  feet.  The  display  of  rapidly 
changing  and  flashing  colours  seen  when  the  fish  is  taken  out 
of  the  water  is  of  short  duration,  and  the  fish  when  dead  is 
dull  in  colour.     The  fiesb  is  highly  esteemed. 

On  the  floor  of  Wall-case  17  is  shown  a  remarkable,  clumsy- 
looking  flab,  Luvarus  imperialis,  743,  the  sole  species  of  the 
family  Luvaridse.  It  is  widely  distributed  over  the  world,  but 
is  not  commonly  met  with ;  occasionally,  as  in  the  case  of  the 
specimen  exhibited  which  was  caught  at  Guernsey,  the  fish  is- 
found  in  British  waters.     The  mouth  is  small  and  set  low  down 
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the  head  and  has  a  feeble  dentition;  the  dorsal  and  anal  fins 
are  supported  by  in  articulated,  widely-set  rays,  aud  there  arc 
no  free  dorsal  or  anal  spines.  The  pectoral  fins  are  inserted 
low  down,  and  the  pelvic  fins  are  much  reduced.  The  surface 
of  the  body  is  rough,  with  minute  scales. 

Zeorhumbiformes  {Elat-fiahea,  &c.). 

The  Zeorbombiform  fishes  depart  from  the  typical  Ferch-like 
fishes  iu  having  the  body  strongly  compressed  and  with  the 
precaudal  region  very  short,  the  abdominal  cavity  being  com- 
paratively small  and  the  anus  set  well  forward.  The  fin-raya 
of  the  pelvic  fin  may  be  as  many  as  seven  or  nine.     The  divisioii 
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includes  the  family  Zeidse  (John  Dory^  &cJ),  Amphistiidse  (ex- 
tinct), and  Pleuronectidse  (Plaice,  Sole,  &c.).  In  the  first  two 
families  the  body  is  symmetrical  about  the  median  plane,  in 
the  third  family  the  one  side,  either  the  right  or  the  left,  is  pale 
and  the  other  side  dark ;  the  two  eyes  are  on  the  dark  side  and 
the  greater  part  of  the  mouth  is  on  the  pale  side. 

In  the  Zeidse  the  mouth  is  very  protractile.  The  dorsal  and 
anal  fins  are  much  elongated,  the  former  with  a  distinct  spinous 
portion,  the  latter  with  from  one  to  four  spines  detached  from 
the  non-spinous  portion  of  the  fin.  The  pelvic  fins  have  one 
spine  and  from  six  to  eight  soft  fin-rays.  A  swim-bladder  is 
present.  The  family  is  a  small  one,  and  the  species  most 
important  in  this  country  is  the  John  Dory,  Zetis  faher,  750,  Dory. 
a  fish  much  valued  for  the  table.  In  colour  the  John  Dory 
is  yellowish-grey,  with  wavy-bands,  and  a  large  black  spot 
edged  with  yellow.  The  English  name  John  Dory  is  said  to 
be  a  corruption  of  an  old  Gascon  name  ^^  Jan  Dor^e,''  signifying 
Gilt-Cock ;  another  derivation  is  from  *'  Janitore,^'  after  St.  Peter, 
whose  finger-mark  was  supposed  to  be  the  cause  of  the  dark 
patch  on  each  side.  In  Germany  the  fish  is  called  '^  Petersfisch,^^ 
and  at  Nice  "  Pei  San  Pierre.*'  The  Dory  feeds  on  Sprats  and 
similar  fishes,  and  it  swims  with  the  median  plane  of  the  body 
not  quite  vertical,  but  slightly  oblique.  It  is  essentially  a 
warm  water  fish;  it  occurs  in  the  Mediterranean  and  along 
the  Atlantic  coast  from  Madeira  to  Norway;  it  is  common  in 
the  English  and  Bristol  Channels,  where  it  is  taken  in  the  trawl ; 
in  the  North  Sea  it  is  rare.  Zeus  conchifeVy  751,  of  Madeira, 
is  a  larger  species  than  the  John  Dory,  and  differs  in  the  number 
and  disposition  of  the  bony  plates  that  occur  in  the  skin  at  the 
bases  of  the  fin-rays  of  the  dorsal  and  anal  fins. 

The  Amphistiidse  are  an  extinct  family  with  the  single  genus 
Amphistium,  from  the  Upper  Eocene.  Amphistium  is  interesting 
as  being  in  all  probability  the  prototype  of  the  Pleuronectid 
fishes^  before  the  origin  of  the  asymmetry  characteristic  of  that 
family.  The  dorsal  and  anal  spines  are  few,  and  in  continuous 
series  with  soft  fin-rays;  the  pelvic  fins  have  each  a  spine  and 
eight  soft  rays. 
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Flat-  The  fishes  of  the  family  Pleuronectidae^  commonly  known  u 

^  ^^'      Flat-fishes  (figs.  83  and  84),  lie  upon  their  side  when  restiDg  on 
the  bottom  of  the  sea.     The  front  part  of  the  skull  is  twisted 
in  such  a  manner  that  the  two  eyes  are  on  the  upper  surface, 
and  as  may  be  seen  by  reference  to  the  cranium  of  the  Halibut, 
755,  the  hinder  part  of  the  skull  that  contains  the  brain  does 
not  share  in  the  torsion.     The  under  surface  of  the  fish,  known 
as  the  '^  blind  "  side,  is  flat  and  white  in  colour,  whereas  the 
upper  surface  is  pigmented  and  more  convex.      The  dorsal  and 
anal  fins  are  extensive  and  form  a  kind  of  fringe  to  the  flattened 
body.     The  paired   fins  are  often   reduced,   sometimes  absent. 
There  is  no  swim-bladder.     The  Pleuronectidse  constitute  a  large 
family  of  fishes,  almost  all  of  them  marine.     They  are  valuable 
food-fishes  and   are  represented  in  British  waters  by  the  Sole 
Turbot,  Brill,  Plaice,  Halibut,  &c.     In  the  Turbot  and  Brill  the 
eyes  are  on  the  left  side,  in  the  others  they  are  on  the  right  side. 
The  food  of    the  Flat-fishes  consists   principally  of  molluscs, 
crustaceans  and  sea-worm9,  but  the  Turbot  and   Brill   feed  on 
fishes,  such  as  the  Launce,  Herring,  Whitiug,  and  even  small 
fishes  of  their  own  family,  such  as  the  Sole  and  Plaice. 
Adalab.        The  least  specialised  of  the  family  Pleuronectidse  is  the  Adalah, 
Psettodes  erumei,  752  and  753,  fig.  83  A,  of  the  Indian  Ocean  and 
seas  of  China  and  Australia ;  the  pelvic  bones  and  fins  are  placed 
as  in  an  ordinary  fish  such  as  the  Perch,  and  the  dorsal  fin  does 
not  extend  on  to  the  head.     It  has  been  pointed  out  above  that 
the  two  eyes  of  the  Flat-fishes  are  on  the  same  side  of  the  body, 
but  this  does  not  apply  to  the  very  young.     The  fishes  commence 
their  existence  as  perfectly  symmetrical  fishes  with   their  eyes 
on  opposite  sides  of  the  head  and  their  jaws  similar  on  the  right 
and  left  sides.     As  development  proceeds  and  the  body  becomes 
more  and  more  flattened,  one  of  the  eyes  moves  to  the  edge  and 
then  over  to  the  same  side  of  the  body  as  the  other  eye,  owing 
to  a  twisting  of  the  front  part  of  the  skull.      The  Adalah  is 
interesting    in    that   it   retains    more   completely   the   bilateral 
symmetry  of  the  young  than  do  any  of  the  other  Flat-fishes. 
.The  eye  which  migrates — sometimes   the  right,  sometimes  the 
left,  since  both  right-handed   and   left-handed   forms  occur  in 
this  species   (compare  752  and  753) — remains  on  the  edge  of 
the  head,  and  does  not  come  over  completely  on  to  the  pigmented 
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Fig.  83.— Flat-fishes. 

A,  Adalahy  Psettodes  erumei ;  B,  Plaice,  Pleuro)iecte» 
platessa  ;  0,  Turbot,  Rhombus  maximus. 

(After  Boulenger,  Camb.  Nat.  Hist,  vii,  1904.) 
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side  of  the  body.  The  right  and  left  jaws  of  this  fish  are  almost 
equally  developed,  and  the  teeth  are  much  more  powerful  than  in 
Flat-fishes  generally. 

Halibut.  After  Psettodes,  the  least  specialised  of  the  Flat-fishes  is  Hippo- 
ffbssus,  a  genus  including  the  Halibut,  754.  In  Hippoglossus 
the  eyes  are  on  the  right  side^  the  mouth  is  terminal  and  large, 
and  teeth  are  present  on  both  sides  of  the  mouth.  The  body  is 
long  and  comparatively  narrow,  and  the  dorsal  fin  commences 
above  the  more  dorsally  placed  of  the  two  eyes.  The  lateral 
line  has  a  slight  curve;  the  scales  are  cycloid.  The  Halibut 
inhabits  the  deeper  waters  along  the  southern  shores  of  the 
Arctic  Ocean.  It  occurs  off  Spitzbergen,  Norway,  Iceland, 
Newfoundland,  Alaska,  California  and  Kamschatka.  It  is  taken 
chiefly  on  long  lines,  at  depths  ranging  from  50  to  100  fathoms. 
About  150,000  cwts.  of  Halibut,  valued  at  41300,000,  are  landed 
in  Britain  annually,  mainly  from  the  Iceland  -and  Faroe  banks. 
The  Halibut  is  the  largest  of  the  Flat-fishes  and  commonly 
attains  a  length  of  six  or  seven  feet ;  a  specimen  six  feet  long 
{1036)  is  shown  on  Table  49. 

Hippofflossoides,  represented  by  the  Long  Rough  Dab,  Hippo* 
glossoides  limandoideSy  763,  a  fish  of  12  or  15  inches  in  length, 
living  in  rather  deep  water  in  the  north  European  seas,  resembles 
Hippoglossus  in  that  the  eyes  are  on  the  right  side  and  the  mouth 
is  terminal  and  large,  with  teeth  on  both  sides ;  but  the  anterior 
end  of  the  body  is  not  much  narrowed ;  the  dorsal  and  ventral 
edges  are  rather  straight ;  the  scales  are  ctenoid ;  the  lateral  line 
is  straight. 

Turbot  In  the  genus  Rhombus  the  mouth  is  large  and  terminal,  with 
teeth  on  both  sides,  the  eyes  are  on  the  left  side,  and  the  ventral 
eye  is  anterior  to  the  dorsal.  The  shape  of  the  body  is  rhomboidal, 
the  middle  of  the  body  being  very  broad ;  the  lateral  line  has  a 
semicircular  curve  anteriorly.  The  Turbot  and  Brill  belong  to 
this  genus,  the  former  being  known  as  Rhombus  maximus  (756 
and  757,  fig.  83  G,  and  the  latter  as  Rhombus  Uevis  (759 
and  760).  The  Turbot  differs  from  the  Brill  in  having  no 
ordinary  scales  but  pointed  tubercles  scattered  in  the  skin 
(compare  the  tubercles  758  and  the  scales  761).  It  is  broader 
than  the  Brill  in  proportion  to  its  length.  The  Turbot  ranges 
from  the  Mediterranean  to  the  southern  part  of  Scotland  and 
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the  Skagerak.  It  is  a  shallow  water  fish,  being  rarely  taken  in 
depths  exceeding  40  fathoms.  About  70^000  cwts.  of  Tnrbot, 
valaed  at  ^00^000,  are  annually  landed  in  Britain,  mostly  from 
the  North  Sea  trawling  grounds.  The  Brill  has  the  same  general 
distribution  as  the  Turbot. 

Pseudorhombus  russelli,  764,  is  a  fish  widely  distributed  o^er 
the  Indian  Ocean  and  seas  of  East  Africa,  China  and  Australia. 
Closely  allied  to  it  is  ParaUchtkys  deniatus,  765  and  766,  the 
''  Flounder  "  of  the  Atlantic  coast  of  America.  In  this  fish  the 
middle  fin-rays  of  the  caudal  fin  are  longer  than  the  others,  so 
that  the  hind  edge  of  the  tail  is  not  rounded,  but  has  the  form  of 
an  obtuse  angle. 

The   genus   Pleuronectes  is   represented    by   the   Plaice,   the 
Flounder  and  the  Dab.     In  this  genus  the  mouth  is  terminal  and 
very  small,  the  teeth  are  more  developed  on  the  lower  side  than 
on  the  upper;. the  eyes  are  large  and  prominent,  the  dorsal  fin 
commences  above  the  dorsal  eye ;    the  scales  are  small  and  in 
some  cases  rudimentary.     The  Plaice,  Pleuronectes  platessa,  767-     Plaice. 
771,  fig.  83  B,  has  uniform  scales,  some  bright  red  or  orange 
spots,  a  lateral  line  nearly  straight,  bony  tubercles  on  the  inter- 
orbital   ridge,  and   a   spine   in  front   of    the   anal   fin.       The 
Plaice  is  comparatively  a  cold  water  fish.      It  is  abundant  all 
round  the  British  and  Irish  coasts,  on  the  coast  of  Iceland,  and 
in  the  White  Sea.     It  is  very  rare  in  the  Mediterranean.      It 
is  taken  only  by  the  trawl,  and  in  depths  usually  less  than  30  or 
35  fathoms.     About  1,100,000  cwts.  of  Plaice,  of  the  value  of 
iKl,200,000,  are  landed  in  Britain  annually.     Nine-tenths  of  the 
total  are  taken  in  the  North  Sea,  where  the  young  Plaice  are 
mostly  reared  along  the  shallow  coasts  of  Holland,  Germany,  and 
Denmark,  from  which  they  migrate  off-shore  as  they  grow  older. 
The  more  northern  forms,  e.  g.  those  taken  off  Iceland,  are  very 
dark  in  colour. 

The  Flounder,  Pleuronectes  flesus,  774  and  775,  has  tubercles    Flounder, 
at  the  bases  of  the  fin-rays  of  the  dorsal  and  anal  fin ;  the  scales 
are  rough  along  the  lateral  line,  elsewhere  they  are  rudimentary ; 
yellow  spots  are  only  exceptionally  present.      The  Flounder  is 
an  estuarine  fish  except  in  the  spawning  season,  when  it  descends 
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to  the  sea.  It  occars  on  all  the  coasts  of  Europe  from  the 
Mediterranean  to  the  most  northern  waters  of  the  Baltic.  In 
the  Zuyder  Zee  and  Baltic  the  Flounder  fisheries  are  valuable, 
but  in  Britain  the  annual  take  is  only  about  35,000  cwts.  valaed 
at  £18^000.  The  Flounder  grows  to  about  3  lbs.  in  weight. 
The  Dab;  Pleuranectes  limanda,  77Sj  is  a  small  fish  of  little 
commercial  value. 

GlyptocephaluSy  a  genus  related  to  Pleuronecies,  is  represented 
in  British  seas  by  two  species,  the  Witch,  Glyptocephalus  eyno- 
glossus,  777 y  and  the  Smear  Bab,  Glyptocephalus  microcephalui, 
776.  This  last  is  often  sold  in  the  London  markets  as  *^  Lemon 
Sole,'^  the  small  head  and  rounded  outline  of  the  body  giving  the 
fish  some  resemblance  to  the  true  Sole.  An  easy  test  may  be 
applied  by  examining  the  scales  with  a  lens,  for  the  scales  of 
''Lemon  Sole^'  are  cycloid,  with  smooth  hind  edge^  whereas 
those  of  the  Sole  are  ctenoid,  with  the  exposed  part  rough  ami 
biistly  or  toothed. 

The  Scald-fish,  Amoghssua  latema,  778,  is  a  small  and 
unimportant  fish  with  a  skin  which  is  thin  and  tears  off  so 
readily  as  to  suggest  that  the  fish  has  been  scalded.  Two  species 
of  Topknot  occur  in  British  seas,  the  One-spotted  Topknot, 
Zeuffoptems  unimaculatus,  779,  and  Miller's  Topknot,  Zeugopierus 
punctatuSy  780;  the  One-spotted  Topknot  is  a  more  southern 
form  than  the  other  and  is  found  as  far  south  as  the  Mediterranean, 
whereas  Miller's  Topknot  does  not  occur  farther  south  than  the 
Bay  of  Biscay. 

The  Megrim  or  Whiff,  Lepidorhonibm  megasioma,  781,  is  a 
fish  growing  to  about  18  inches  in  length,  and  occurring  off  the 
coasts  of  Britain  and  Scandinavia.     Ammotretis  rastratus,  782, 
and  Rhombosolea  flesoideSj  783,  are  Australian  forms  of  Flat-fish. 
Sole.  In  the  genus  Solea  the  mouth  is  rather  small  and  not  terminal : 

it  is  curved  downward  towards  the  ventral  edge.  Teeth  are  present 
on  the  lower  side  only.  The  shape  of  the  body  is  oval,  tbe 
outline  of  the  snout  semicircular;  the  dorsal  fin  commences  on 
the  snout  and  is  not  continuous  with  the  caudal;  the  lateral 
line  is  straight,  but  with  an  anterior  dorsal  curve  on  the  head; 
the  dorsal  eye  is  anterior  to  the  ventral.     There  are  tactile  filaments 
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on  the  lower  side  of  the  snout;  the  scales  are  ctenoid.  Four 
species  of  Solea  occur  off  our  coasts,  the  Common  Sole^  the  most 
valuable  of  the  four^  the  Sand  Sole^  the  Thickback  and  the 
diminutive  Solenette. 

In  the  Common  Sole,  Solea  vulgaris^  784,  fig.  84  D,  the 
pectoral  fins  of  both  upper  and  under  sides  are  of  considerable 
size,  and  the  nostrils  of  the  two  sides  are  similar.  The  markings 
of  the  upper  side  consist  of  longitudinal  series  of  black  blotches 
on  a  yellowish-brown  ground.  The  Sole  is  the  most  valuable 
of  the  Flat-fishes  on  account  of  the  delicacy  of  its  flavour.  It 
is  a  warm  water  fish,  and  is  abundant  in  various  localities  around 
the  coasts  of  England  and  Ireland,  less  common  on  the  coast  of 
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Fig.  84. — Flat-fishea  (continued). 

J),  Sole,  Solea  wigarie ;  £,  Cynogloesue  lingua, 
(After  Boulenger,  Gamb.  Nat.  Hist.,  vii,  1904.) 


Scotland;  it  occurs  also  plentifully  in  the  Bay  of  Biscay,  off 
Portugal  and  in  the  Mediterranean  Sea.  The  Sole  is  caught 
4'.xclusively  by  the  trawl,  and  in  depths  of  less  than  25  fathoms. 
Between  75,000  and  80,000  cwts.  of  Soles,  valued  at  about 
j£500,000,  are  landed  in  Britain  annually.  The  principal  British 
fishing  grounds  are  off  the  Devon  and  Cornish  coasts,  and  off 
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Ramsgate,  Lowestoft^  and  Grimsby^  but  many  of  the  Soles  that 
come  to  the  London  market  are  caught  off  Portugal  and  Morocco. 
Sand  Sole.  The  Sand  Sole,  Soka  lascaris,  786,  differs  from  the  CommoD 
Sole  in  being  paler  in  colour  after  death,  in  having  small  black 
specks  instead  of  large  black  blotches,  and  in  the  anterior  nostril 
of  the  lower  side  being  large  and  conspicuous  and  fringed 
internally.  There  is  a  black  spot  with  a  yellow  margin  on  the 
pectoral  fin.  The  Sand  Sole  is  sometimes  called  the  Lemoa 
Sole,  but  the  fish  that  is  sold  in  London  as  the  Lemon  Sole  is 
the  Smear  Dab,  Glyptocephalus  microcephalus,  776.  The  Thick- 
back,  Solea  variegata,  787,  is  smaller  than  the  Common  Sole, 
and  the  mouth  is  straight  and  more  terminal.  The  colour- 
markings  consist  of  five  dark  bands  on  a  reddish-brown  ground ; 
the  pectoral  and  pelvic  fins  are  rudimentary.  The  Solenette 
Solea  lutea,  788,  is  distinguished  by  the  mouth  being  much 
curved  and  by  the  dorsal  fin  commencing  on  the  extreme  anterior 
end  of  the  snout.  There  are  dark  blotches  on  a  yellowish  ground, 
and  the  dorsal  and  anal  fins  have  a  few  scattered  black  fin-rays. 
The  Solenette  does  not  exceed  five  inches  in  length. 

The  genera  Synaptura  (789  and  790)  and  Cynoglos$u$  (791, 
fig.  84  E)  differ  from  Solea  in  the  dorsal  and  anal  fins  being 
confluent  with  the  caudal  fin.  In  Synaptura  the  eyes  are  on  the 
right  side,  the  upper  in  advance  of  the  lower;  in  Cynoglossus  the 
eyes  are  on  the  left  side,  there  are  no  pectoral  fins,  and  the  upper 
part  of  the  snout  is  produced  backwards  into  a  hook.  The  fishes 
of  these  genera  occur  in  the  tropical  seas  of  the  Old  World. 


Gobiiformes  (Gobies). 

The  division  Gobiiformes  is  a  small  division  of  the  suborder 
^  ,  , 

A.canthopterygii  and  includes  a  single  family,  the  Gobiidse ;   the 

species  of  the  family  are  numerous,  and  the   fishes   are  mostly 

marine  and  of  small  size,  although  some  species  of  Bleoiru  grow 

to  two  or  three  feet  in  length.     The  pelvic  fins  are  thoracic  in 

position  and  consist  of  one  feeble  spTrie^  and  four  or  five  branched 

rays;   they  are  in   many  species  united  to  form  a  sucking  disc. 
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The  Gobies  proper  [genus  Gobius)  are  common  in  shallow  coastal 
waters  around  the  British  Isles  and  the  Continent  of  Europe,  the 
British  forms  including  the  Common  Goby,  Gobius  tninutw,  801, 
the  Bock  Goby,  Gobius  pagantUus,  796,  the  Painted  Goby,  Gohiut 
piclus,  802,  the  Spotted  Goby,  Gobius  ruthensparri,  800,  and  iig.  85. 
9nd  the  Black  Goby,  Gobius  niger,  799.  The  last  species  is  mostly 
of  an  ashen  grey  colour,  but  when  excited,  as  when  in  pursuit  of 
its  prey  or  when  eaught  in  a  net,  it  changes  to  a  dark  smoke-colour. 
The  Gobies  are  interesting  on  account  of  their  breeding  habits. 
The  eggs  are  fixed  by  the  female  to  the  under  surface  of  atones  or 
weeds  (see  1147,  in  Cabinet-case  29),  or  beneath  a  simple  nest 
made  out  of  shells  of  the  Cockle  or  Limpet,  or  a  Crab-shell.     The 


Fio.  8.^. — Spotted  Goby,  Gobius  ruthensparri. 
(From  BouleDg«r,  Cam.  Nat.  Hist.,  vii,  1901,  after  Holt  and  Byrne). 

male  is  more  brilliantly  coloured  than  the  female,  and  guards  the 
eggs  until  they  are  hatched,  remaining  attached  to  the  stone  or 
shell  by  its  pelvic  sucker.  The  White  Goby,  Aphiapellucida,  803, 
has  a  transparent  and  colourless  body,  and  was  formerly  supposed 
to  be  the  fry  of  a  larger  fish.  It  does  not  lire  more  than  a  single 
year.  The  Walking-fish  or  Jumping-fish,  PeriophlAalmus  koel- 
reuteri,  804,  is  common  on  the  mud-fiata  at  the  mouths  of  rivers 
in  tropical  Africa,  Asia  and  Australia.  It  jumps  about  by  the 
exercise  of  its  stout  pectoral  fins  and  appears  a  curious  object 
with  its  head  raised  and  its  two  bulging  eyes  set  close  together 
near  the  top  of  the  head. 
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Echeneiformes  (Sacking-fishes). 
The  Echeneiformes  constitute  a  small  division  of  the  Acantbo- 
pterygian  fisbeBj  containing  a  single  family,  the  Echeneidc,  and 
characterised  by  the  anterior  dorsal  fin  being  set  well  forward  npon 
the  top  of  the  flattened  head,  and  modified  into  a  sucker  by  the 
right  and  left  halves  of  the  fin-rays  being  bent  outwards  so  as  to 
form  a  paired  row  of  transversely  placed  lamellEe  with  rough  edges. 
The  mai^n  of  the  sucking  disc  is  soft  and  membranoas  (bk 
isolated  sucker,  808).  The  month  is  terminal,  and  the  mandible 
advanced ;  the  second  dorsal  and  the  anal  fins  are  long  in  the 
base,  without  spines,  and  opposed  to  each  other ;  the  pectoral  fins 
are  inserted  high  up  the  body,  the  pelvic  fins  are  thoracic  in 
position  and  have  each  one  spine  and  five  soft  fin-rays.  The 
Echeneidee  were  formerly  regarded  as  allied  to  such  Scombrifonn 
fishes  as  Elecate  (712,  Wall-case  15),  hut  are  now  considered  to 
occupy  an  isolated  position. 

The  Remora  or  Sucking-fish,  Ecbeneis  remore,  807,  and  fig.  86, 
is  found  in  all  tropical  and  warm  seas,  and  is  sometimes  caaght  as  fv 


Fio.  86.— Remora  or  Suckinfr-fieb,  Ec^neiji  remora. 

north  as  the  south  coast  of  England.  It  attaches  itself  by  means 
of  its  adhesive  disc  to  Sharks,  Whales,  Turtles,  and  even  to  boats, 
and  is  thns  carried  from  place  to  place.  It  is  not  a  parasite  and  does 
no  harm  to  the  large  animal  to  which  it  is  attached.  When  throws 
on  the  deck  of  a  ship  a  Remora  will  lie  on  its  back  and  cling  so 
closely  to  the  wood  by  its  head  sacker  that  it  can  only  be  dislodged 
by  a  forward  sliding  motion.  The  Remora  feeds  on  small  fishes 
and  probably  also  on  the  skin  parasites  that  infest  large  fishei 
and  Whales. 
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Echeneis  naucrateSy  806^  is  closely  allied  to  the  Bemora^  but  is 

more  slender  and  has  a  relatively  longer  tail,  and  more  fin-rays  in 

the  anal  fin»     In  the  Torres  Strait  the  natives  employ  the  Echeneis 

naucrates,  or  Gapu,  as  they  call  it,  for  catching  Turtles.     The  fish 

is  kept  alive  in  water  in  the  bottom  of  the  canoe  a  thin  string 

being  fastened  round  its  tail  and  through  its  gills.      On  a  turtle 

being  sighted  in  the  vicinity  of  the  canoe  the  Oapu  is  thrown 

out  towards  it ;  the  fish  immediately  swims  to  and  fastens  upon  the 

carapace.     If  the  turtle  is  of  small  size  it  is  hauled  in  by  the  line, 

the  fish  retaining  its  tenacious  hold,  but  if  it  be  a  large  one  a  native 

jumps  overboard  with  a  stronger  line,  and  following  the  course  of 

the  fine  line  arrives  at  the  turtle  and  securely  ties  it  by  the  stronger 

rope^  returns  to  the  canoe  and  tows  his  captive  to  land. 


TVigliformes  (Gurnards). 

The  fishes  of  the  division  Trigliformes  have  an  '^armoured 
cheek  " ;  the  second  suborbital  bone  is  produced  towards  or  fused 
with  the  pre-opercular  bone  and  forms  what  is  known  as  a  "  sub- 
orbital stay.^'  The  pelvic  fins  are  thoracic  in  position.  The 
division  includes  comparatively  simple  Perch-like  forms  such  as 
Sebastes  and  aberrant  forms  such  as  the  Gurnards,  with  fully 
armoured  head,  the  Flying  Gurnards,  with  enlarged  pectoral  fins, 
and  the  Lump-suckers,  with  pelvic  fins  forming  a  sucking 
disc. 

In  the  family  Scorpaenidse  the  head  is  usually  provided  with  Scorpa»- 
spines,  but  is  not  completely  cuirassed.  The  spinous  dorsal  fin  is  ^^  ^' 
strongly  developed  and  is  usually  longer  than  the  soft  dorsal  fin ; 
the  anal  fin  usually  has  three  spines.  The  fishes  included  in  this 
family  are  carnivorous  and  marine  and  of  wide  distribution. 
Species  of  Sebastes  and  of  allied  genera  are  used  as  food.  The 
dorsal  fins  of  some,  such  as  Scorpana,  Pterois,  Synanceia, 
are  provided  with  poison  glands,  and  can  inflict  dangerous 
wounds. 

The   Bergylt,    Sebastes   norvegicus^  812,  called   by  some  fish-    Bergylt. 
mongers  the  '  Soldier '  on  account  of  its  bright  red  colour,  is  a  fish 
confined  to  northern  seas,  such  as  those  of  Norway  and  Iceland ; 
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it  is  esteemed  as  food^  and  occasionally  finds  its  way  to  the  London 
markets.  Scorpana  is  a  widely  distributed  genas^  the  species 
Scorpana  scrofa,  816^  being  common  in  the  Mediterranean ; 
Scorpana  cirrhosa,  814^  and  Scorpmna  diabolus,  815^  are  tropical 
forms.  Pterois  mileSy  817,  is  an  Indian  fish  remarkable  for  its 
brilliant  red  colour  and  the  elongation  of  most  of  its  fin-rays. 
Species  of  Agriopus  (818-820),  Synanceia  (821-822),  Pelor  (824) 
and  Ceniropogon  (823)  are  also  shown. 

Wall-  The   division   Trigliformes   continues  from  WalUcase    18  into 

case  19.  ^  all-case  19,  the  first  family  in  the  latter  being  the  HexagraDi- 
matidse,  comprising  carnivorous  fishes,  mostly  of  large  sixe, 
although  the  specimen  exhibited,  Ckirus  hexagrammuSj  827,  is  of 
moderate  size  only.  They  occur  on  the  rocky  coasts  of  the 
North  Pacific,  and  some  of  them  are  valued  as  food-fishes.  The 
head  has  no  strong  spines  and  is  not  cuirassed,  and  there  is  a 
single  nostril  on  each  side,  whereas  in  the  preceding  family 
(Scorpsenidse)  there  are  two.  The  spinous  dorsal  fin  has  feeble 
rays. 

Bull-  The  fishes  of  the  family  Gottidie  have  two  nostrils  on  each  side 

heads.  ^^^  ^^  \it9i.A  is  usually  provided  with  spines.  The  spinous  dorsal 
fin  is  usually  shorter  than  the  soft  dorsal  and  sometimes  indistinct ; 
the  anal  fin  is  without  spines.  The  majority  of  the  Cottid  fishes 
are  marine  and  found  in  northern  seas.  The  best  known  forms 
of  Cottus  are  the  Miller's  Thumb,  Coitus  gobio,  831,  a  little  fresh- 
water fish  growing  to  five  inches  in  length,  very  bulky  about  the 
head  and  gills,  with  eyes  set  on  the  top  of  the  head,  and  with 
pectoral  fins  large  and  spreading  out  like  fans,  and  the  marine 
Bull-heads,  e.  g.  the  Father-lasher,  Cottus  bubalis^  830,  and  the 
Sea-scorpion  or  Sting-fish,  Cottus  scorpius.  Cottus  gromlandieus, 
828,  is  probably  but  a  northern  form  of  Cottus  scorpius.  In 
America  the  species  of  Cottus  are  called  "  Sculpins,''  but  in  Britain 
the  name  Sculpin  is  applied  to  the  Dragonet,  CaltioHymut 
lyra,  865. 

Lump-         The  Cyclopteridae  are  distinguished  from  the  Cottidae  by  the 

^^'     small  size  of  the  gill-opening  and  by  the  pelvic  fins  being  modified 

to  form  a  sucking  disc  (835).     The  body  is  short  and  tumid, 
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aad  the  apinous  doraal  fin,  if  present,  is  short.  The  fisheB  are 
alaggish  in  habits,  and  of  wide  distribution.  The  best  known 
forma  in  Britiah  seas  are  the  Lump-sucker  and  the  Sea-snail.  The 
Lump-sucker,  G/clopterut  lumpus,  833-834,   and  %.   87,  is  a 


Fro.  87, — Lump-Bucker,  Cyclopteria  lumpiu ;  with  ft  separate  view  of  the 

clumsy -looking  fish  with  a  thick  tuberculated  skin  and  thin  trans- 
parent bones.  At  the  breeding  season  the  male  is  more  brilliantly 
coloured  than  the  female.     The  eggs  are  laid  in  a  pit  made  by  the 
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male,  who  watches  over  them  until  they  hatch.  The  yooiig 
then  cling  to  his  body  by  their  Backers  and  remain  tbni 
attached  nntil  sufficiently  grown  to  take  care  of  themselTes.  The 
Sea-anaila  are  diminutive  fishes,  two  species  of  which  are  eommoa 
OD  the  coasts  of  Cornwall  and  Devon,  Liparvs  vulgaria,  836,  and 
lAparit  montagui,  837.  A  deep-aea  form  of  Sea-snail,  Paraiiparis 
jimbriatiis,  973,  is  shown  in  the  aeries  of  Deep-eea  Fishes  in 
Cabinet-case  44. 

In  the  families  PlatycephalidEe  and  Hoplichthyids  the  head  i« 
depressed,  with  spines,  and  with  two  nostrils  on  each  side.  The 
pelvic  fins  are  widely  separated  and  are  set  behind  the  pectorals  in 
the  former  family  and  a  little  in  advance  of  them  in  the  latter. 
The  fishes  occur  off  the  coasts  in  the  Indian  and  Western  Pacific 
Oceans  (see  838-839). 

The  Agonidn  have  the  head  completely  cairassed ;  the  body  is 
covered  with  bony  plates.  The  pelvic  fins  are  set  cIom  t<^tber 
and  noneof  the  fin-rays  of  the  pectoral  fin  are  modified  as  "feelers" 
as  they  are  in  the  next  family,  the  Triglidn  or  Gurnards.     The 


Fio.  SB. — Flying  Gurnard,  Daetylaplerv*  <nolitaiu. 
(From  Gunther,  "Study  of  Flahes.'^ 

fishes  are  small  j   the  only  British  fonn  is  the  P(^ge,  Agmaa 
cataphractua,  840. 
Oumude.       In   the  TiigUd   fishes   or   Gurnards   the   head   is   completely 
sed  and  provided  with  spines.     Two  or  three  of  the  lowo- 
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most  pectoral  fin-rays  are  modified  as  delicate  *'  feelers  ^^  which  the 
animal  uses  as  it  moves  about  close  on  the  sea-bottom  in  search  of 
the  small  crustaceans  that  constitute  its  food.  The  pelvic  fins  are 
widely  separated.  The  Gurnards  are  marine  and  are  widely 
distributed  in  warm  and  temperate  seas.  The  species  found  in 
British  waters  include  the  Grey  Gurnard,  Trigla  gumardua,  848 ; 
the  Red  Gurnard,  Trigla  pini,  845 ;  the  Cuckoo  Gurnard,  Trigla 
cucubis,  847,  and  the  large  Tub-fish  or  Sapphirine  Gurnard, 
Trigla  hirundo,  843.  The  Cape  Gurnard,  Trigla  capensis,  849, 
does  not  differ  materially  from  our  Red  Gurnard.  Two  species  of 
the  Armed  Gurnard,  Peristedion  (841  and  842),  and  a  specimen 
of  the  Australian  Lepidotrigla  (850)  are  also  shown. 

In  the  Flying  Gurnards  or  Dactylopteridae,  fig.  88,  the  head  is 
completely  cuirassed,  and  the  body  is  covered  with  hard^  rough 
scales.  The  pelvic  fins  are  set  close  together ;  the  pectoral  fins 
are  divided  into  two  portions,  the  second  of  which  is  very  large  in 
the  adult.  The  Flying  Gurnards  inhabit  tropical  and  warm  seas, 
and  are  able  to  move  through  the  air  like  the  Flying  Fish 
(Exoc<rtus,  452,  Wall-case  11 ),  though  for  shorter  distances. 
The  fish  emerges  from  the  water  with  considerable  impetus,  and 
the  rapid  agitation  of  the  large  pectoral  fins  enables  it  to  traverse 
a  distance  of  several  feet  before  falling  back  into  the  water.  The 
best  known  Flying  Gurnard  is  the  Dactylopterus  volitans  (851 
and  852,  skeleton),  of  the  Mediterranean  Sea  and  the  temperate 
and  tropical  parts  of  the  Atlantic  Ocean.  A  specimen  of  an 
oriental  species  is  also  shown  (853). 


Blenniiformes  (Blennies). 

The  division  Blenniiformes  or  Jugulares  includes  a  number  of 
families  of  Acanthopterygian  fishes  in  which  the  pelvic  fins  are  set 
forward  under  the  throat.  •  There  is  no  bony  stay  to  the  pre- 
operculum ;  the  gill-opening  is  in  front  of  the  pectoral  fin,  the 
base  of  which  is  vertically  disposed  or  nearly  so.  The  division 
includes  such  fishes  as  the  Weevers,  Star-gazers,  Dragonets, 
Blennies,  Wolf-fishes  and  Toad-fishes. 
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In  the  first  family,  tbe  Trachinidie,  are  included  ite  Weevew 
(fig.  SU),  small  fishes  witb  a  large,  protractile  moath,  an  elongate 
body  with  cycloid  scales  in  oblique  bands,  a  short  spinous  dorMl 
fin,  and  a  long  soft  dorsal  and  anal.  Tbe  Weevers  are  found  of 
the  coasts  of  Europe  and  West  Afirica.  There  are  two  British 
species,  which  can  inflict  painful  wounds  by  means  of  the  dorad 
and  opercular  spines,  which  are  connected  with  poison  glands  and 
are  channelled  for  the  passage  of  the  venom.     The  Greater  Weever, 


Fio.  89.^WeeTer,  Trachimu  draco,  with  an  enlai^^ed 
new  of  the  poison  spine. 

Trackinus  draco,  854,  is  a  marketable  fish  in  France ;  the  flesh  is 
of  excellent  flavour,  but  our  fishermen  asually  prefer  to  throw  the 
fish  away  than  to  run  the  risk  of  being  pricked  by  the  poison- 
spines  when  handling  the  fishes  in  sorting  them  out  from  the 
others  in  the  boat  or  on  the  quay.  The  name  '  Weever'  is  pro- 
bably a  corruption  of  the  Anglo-Saxon  "wivere,"  a  viper  or 
serpent,  and  has  reference  to  tbe  poison-spines.  The  Viperine 
Weever,  Trachima  vipera,  855,  is  smaller  than  Trachimu  Jraeo, 
and  lives  in  shallower  parts  of  the  coast ;  it  differs  also  in  having 
a  fringe  on  the  lips  and  in  having  no  scales  on  the  cheeks  and 
gill -covers. 

The  NototheniidiB  are  closely  allied  to  the  Weevers,  but  differ  in 
the  pelvic  fins  being  widely  separated.  There  is  a  single  nostril 
on  each  side,  and  the  scales  are  usually  ctenoid,  aometiiiKS 
absent.  The  Nototheniid  fishes  occur  mostly  in  southern  sot- 
Three  species  of  Percia  are  shown  (857-859),  and  one  of 
Chanicktkya  (856). 
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The  Star-gazers  (family  Uranoscopidfls)  are  a  natural  and  well-  ^^j_ 
defined  family  deriving  their  name  from  the  eyes  being  set  on  the  gazers. 
upper  surface  of  the  large^  broad  head  and  looking  upward  as 
though  gazing  at  the  stars.  The  mouth  slit  is  nearly  vertical,  the 
lower  jaw  being  pushed  well  forward  ;  granular  ossifications  are 
developed  on  the  roof  and  sides  of  the  head.  These  fishes  are 
inhabitants  of  most  warm  and  tropical  seas.  The  common  Star- 
gazer  of  the  Mediterranean^  Uranoscopus  scaber,  861,  was  well- 
known  to  the  ancient  Greeks,  who  termed  it  the  '  Agnos/  or  Holy- 
fish  ;  they  also  knew  it  as  the  ^  Ouranoscopos,'  or  Heavenward- 
looking  Fish. 

The  Star-gazer  is  a  poor  swimmer  and  lives  mostly  in  the  mud 

and  sand.     A  newly  caught  specimen  put  into  an  aquarium  sinks 

to  the  bottom  of  the  water  and  by  a  few  vigorous  shovelling 

movements  of  the  pectoral  fins  buries  itself  in  the  sand  until  only 

the  mouth  and  eyes  project.     Here  it  lies  quietly,  the  only  signs 

of  its  existence  being  a  slight  rhythmical  disturbance  of  the  sand 

as  the  expired  water  leaves  the  gill-chamber,  an  occasional  jerk  of 

the  eyes,  and  the  waving  of  a  delicate  filament  which  is  attached 

to  the  floor  of  the  mouth  and  projects  through  the  mouth  opening. 

This    is  evidently    the  bait  with  which   the  Star-gazer  angles. 

When  a  small  fish,  mistaking  this  filament  for  a  harmless  worm 

wriggling  in  the  sand,  approaches  within  reach  of  the  jaws^  there 

is  a  sudden  disturbance  of  the  sand  caused  by  the  rapid  opening 

of  the  Star-gazer's  mouth,  and  the  career  of  the  small  fish  is 

ended. 

In  addition  to  the  Common  Star-gazer  (861)  are  shown  two 
species  occurring  in  the  seas  of  China  and  Japan  (860  and  862) 
and  specimens  of  the  Australian  forms  Kathetoatoma  (864)  and 
Anema  (863). 

The  Callionymidse  include  the  Dragonets,  fishes  with  a  rather     Drago- 
small  and  protractile  mouth,  a  narrow  gill  opening,  and  a  scaleless       nets. 
skin.     The  first  dorsal  fin  is  composed  of  a  few  flexible  spines ;  the 
second  dorsal  and  the  anal  fin  are  rather  short.     The  fishes  are 
small  and   widely  distributed..     The  Common  Dragonet  of  our 
shores  is  CaUionymus  lyra,  sometimes  called  the  Sculpin  (866, 
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female;  865,  male).  At  the  breeding  season  the  male  becODKa 
brilliaDtly  coloured  and  differs  from  the  female  in  the  shape  of  tlie 
suont  and  the  dorsal  fins. 

The  fisheB  of  the  family  Gobiesocidse  have  a  protractile  moath 
of  moderate  size;  the  pelvic  fins  are  widely  separated  from  each 
other ;  the  dorsal  and  anal  fins  are  short  and  withoat  spines ; 
there  are  no  scales  in  the  skin.  There  is  a  ventral  sucker,  simple 
or  double,  supported  by  the  pectoral  and  pelvic  girdles  and  the 
pelvic  fins.  These  fishes,  knowo  as  Cling-fishes,  are  small,  and 
are  met  with  between  tide-marka  among  loose  atones  and  shells,  to 
which  they  cling  by  their  ventral  sucker.  They  are  of  worid-wide 
distribution ;  species  of  Lepadogaater  occur  on  the  British  coasts, 
particularly  the  Cornish  Sucker.  Lepadogaster  gowaui,  868. 
WoU-fl^h.  The  Blenniidee  have  more  or  less  elongate  bodies,  naked  or  with 
small  scales.  The  dorsal  and  anal  fins  are  long,  and  the  caudal  is 
distinct.  All  of  the  dorsal  fin-rays  are  spinous  or  non-articulated, 
or  the  anterior  ones  only.  The  family  is  a  large  one,  composed 
mostly  of  smalt  marine  fishes ;  the  latest  are  the  Wolf^fishes 
(Anan-hichas),  some  of  which  grow  to  five  feet  in  length.  The 
Common  Wolf-fish  is  Anarrhichas  lupua,  871,  and  fig.  90,  in  some 


Fig.  90.— Wolf-fish,  Anan-kiehat  lupti*. 

parts  known  a»  the  Cat-fish  or  Sea-cat.  The  Wolf-fishes  arc 
unprepossessing,  voracious  animals  with  powerfiit  body  and  strong 
jawB  and^teeth  (see  skull  872).  The  Wolf-fish  has  been  known  to 
attack  persons  wading  in  the  water  at  low  tide.  The  flesh  is  good, 
but  is  not  much  eaten.  The  genus  Blenniug  is  represented  in  the 
exhibited  series  by  the  Tompot,  £Umuua  gattomgine,  873,  and 
the  Sbanny,  Btennius  pkolis,  874,  both  of  which  occnr  in  British 
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seas.    The  other  forms  shown^  Gadapsis,  Clintis,  THpterygium  and 
the  curious  looking  Patacus,  are  from  the  Australian  region. 

The  fish  known  as  the  Viviparous  Blenny  (881-882)9  one 
of  the  few  bony  fishes  that  bring  forth  their  young  in  an  actively 
living  state  instead  of  depositing  eggs  or  spawn^  belongs  to  the 
family  Zoarcidae.  The  Zoarcidse  have  very  small  scales  or  no 
scales  in  the  skin ;  the  dorsal  and  anal  fins  are  long  in  the  base 
and  there  is  no  distinct  caudal  fin ;  spinous  fin-rays  as  a  rule  are 
wanting.  The  family  is  widely  distributed  in  all  seas^  and  some 
of  the  forms  are  adapted  for  life  at  great  depths  and  have  reduced 
eyea^  to  be  seen  only  on  dissection.  The  Cuban  Cave-fish^ 
Lucifuga  subterranea,  880^  is  the  only  fresh-water  form,  and  this 
also  is  blind.  It  is  colourless  and  transparent^  and  grows  to  a 
length  of  five  inches. 

The  Gunnel  or  Butter-fish^  Pholis  gunnellus,  879^  belonging  to 
the  family  Pholididse^  is  a  little  fish  common  on  our  shores^  and 
remarkable  for  the  manner  in  which  the  female  rolls  the  eggs  into 
a  ball  and  deposits  them  in  a  hole  in  the  rock  bored  by  the 
bivalve  mollusc  Pholas, 

The  Batrachidse  or  Toad-fishes  are  a  small  family  of  fishes  with  Toad-iisli. 
a  broad^  flattish  head  and  reduced  gill  openings.  The  mouth  is 
large  and  the  upper  border  is  supported  to  a  considerable  extent 
by  the  maxillary  bones.  The  spinous  dorsal  fin  is  very  shorty  the 
soft  dorsal^  and  the  anal  fin  long  in  the  base.  The  fishes  of  the 
family  are  sluggish  and  voracious,  and  occur  near  the  shores  of 
tropical  and  warm  seas.  The  European  Toad-fish,  Batrachua 
didaetylus,  878^  has  scales^  but  the  American  Toad-fish  is  without 
scales.  The  young  of  the  former  has  on  the  ventral  surface  of  the 
body  a  sucking  disc^  which  soon  disappears. 

The  Ophidiidse  are  fishes  related  to  the  Zoarcidse ;  they  have  a 
tapering  tail  without  a  distinct  caudal  fin^  and  the  -pelvic  fins 
are  reduced  to  two  pairs  of  filaments  set  just  behind  the  chin* 
There  are  no  spines  to  any  of  the  fins.  The  example  shown  is 
Genypterus  blacodes,  883^  from  Australian  seas.  Aphyonus 
gelatinosus,  an  example  of  one  of  the  deep-sea  members  of  the 
family^  is  exhibited  in  the  series  of  Deep-sea  Fishes  (Cabinet- 
case  44^  specimen  974) . 
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Trac/typteriformet  (Ribbon -fi  shes) . 
The  diviaion  Trachypteriformes  is  a  small  one,  containing  the 
two  families  Lophotidee  and  TracbypteridK,  the  former  with  a 
single  genas,  Lophotes,  the  latter  with  two,  Trackyptena  and 
Regalecug  (fig.  91).  The  body  is  much  laterally  compressed, 
usually  ribbon-like  in  shape,  whence  the  popular  name  "  ftibbon- 


Fio.  gi.— Bibbon-fisb,  Beffokeut  ffladau. 

fishes."  The  dorsal  fin  extends  from  the  top  of  the  head  to  the 
tail,  its  rays  are  simple  and  not  spinous,  and  the  anterior  rays  are 
longer  than  the  others.  The  pectoral  fin  has  a  nearly  horisontal 
base ;  the  scales  are  minute  or  absent.  These  fishes  occur  in  the 
deeper  parts  of  the  Atlanticj  North  Sea,  Mediterranean,  and 
Pacific.  In  the  family  Lophotidic  the  vent  is  situated  far  back, 
and  behind  it  is  a  short  anal  fin,  but  in  the  TrachypteridK  there 
is  no  anal  fin  and  the  vent  is  situated  at  abant  the  middle  of  tfac 
length  of  the  body.  The  mouth  is  very  protractile  in  the  Trachy* 
pteridte,  moderately  so  in  the  Lophotide. 

The  Deal-fish  or  Northern  Ribbon-fish,  Traebyptarmt  arcHait, 
of  which  a  coloured  drawing  (885)  of  the  natural  sise  is  shown, 
has  six  fiu-rays  in  the  pelvic  fin,  and  the  caudal  fin  consists  of 
two  parts,  the  upper  of  which  is  large  and  upwardly  directed. 
Specimens  of  the  Deal-fish  are  occasionally  stranded  upon  the 
coasts  of  Scotland  and  Norway.  In  the  young  Trachffptenit  (886) 
the  fin-rays  of  the  first  dorsal  and  the  pelvic  fins  are  remarkably 
long,  and  the  dorsal  fin-rays  are  provided  with  arrow-head  lappets 
of  skin  set  at  regular  intervals.  A  specimen  of  Trackyptenu 
crUtaiui  from  the  Mediterranean  is  shown,  mounted  in  a  glass 
vessel  of  alcohol  (884). 
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Regalecus  has  no  caudal  fin^  and  the  pelvic  fin  is  composed  of  a 
single  fin-ray.  The  Oar-fish  or  Ribbon-fish  {Regalecus  glesne) 
is  occasionally  cast  up  on  the  coasts  of  Cornwall  and  Yorkshire, 
and  off  Bergen,  in  Norway.  The  Scandinavian  fishermen  call  it 
the  **  Sild-Kung  **  or  King  of  the  Herrings,  and  imagine  that  if 
one  is  killed  the  Herrings  will  depart  from  the  district.  The 
coloured  drawing  887  is  a  life  size  representation  of  the  Southern 
Ribbon-fish,  Regalecus  argenteus,  specimens  of  which  are  obtained 
off  New  Zealand  and  Australia.  A  skeleton  of  Regalecus  argenieus 
twelve  feet  long  is  shown  elsewhere  in  the  Gallery.  Some  of  the 
'^  Sea-serpents^^  seen  by  sailors  and  others  may  have  been  large 
specimens  of  the  Ribbon-fish.  Specimens  of  more  than  25  feet 
in  length  are  known. 


LoPHiiFORMES  (Angler-fishes) . 

The  Lophiiformes^  known  also  as  the  Pediculati,  are  a  suborder  Wall- 
of  Teleostean  fishes  comprising  the  families  Lophiidae  (Angler-  ^^^ 
fishes),  Ceratiids^  Antennariidae^  and  Malthidae  (Bat-fishes).  The 
pectoral  fins  are  set  far  back  and  the  bones  of  the  fins  are 
elongated  ;  the  pelvic  fins  are  jugular  in  position.  The  head  is 
large,  the  gill-opening  is  small  and  far  back^  and  the  gills  are 
reduced  in  number  to  two  or  three  on  each  side.  One  or  more 
dorsal  fin-rays  standing  upon  the  head  are  modified  into  tentacular 
structures  known  as  '*  lures.*'  The  Lophiiform  fishes  are  poor 
swimmers  and  are  mostly  of  sluggish  habits. 

In  the  Lophiidae  (fig.  92)  the  mouth  is  very  large  and  has  teeth 
which  are  so  hinged  as  to  bend  over  towards  the  throat  (see  jaw 
S93) .  The  skin  is  soft  and  bare.  The  fishes  have  a  depressed 
body  and  live  on  the  bottom,  at  moderate  or  great  depths.  The 
most  familiar  is  the  Angler- fish,  Fishing-frog  or  Sea^devil,  Lophius  Angler. 
piscatorius,  892^  in  which  the  first  few  dorsal  fin-rays  are  set  over 
the  snout  and  are  long  and  flexible;  they  terminate  in  dermal 
expansions  which  are  the  lures.  The  fish  ^'angles''  with  these 
lures,  and  by  a  sudden  opening  of  its  great  mouth  swallows  such 
small  fishes  as  nibble  at  them.  Around  the  margin  of  the  body 
are  fringed  lappets  of  skin  which  by  their  resemblance  to  sea-weed 
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BtrvG  to  render  the  body  less  conspicnooB  (fig.  9S).  The  Angler 
grows  to  five  feet  in  length  ;  two  specimens  of  about  that  length, 
and  also  a  lar^  skeleton,  are  shown  elsewhere  in  the  Gallery. 


Fia.  92.— Angler  or  Sea-devil,  Lophitu  ndmaii.     The  bninclied 

skiu  an  longer  in  this  than  in  tJie  British  apodes,  Lophiu$  ptteatorint. 

The  Ceratiidce,  represented  by  Doluptckthyi  aiUctmr  in  the 
aeries  of  Deep-sea  FisheH  (Cabinet-case  44,  specimen  972),  may 
be  regarded  as  Angler-fishes  modified  in  relation^witb  a  deep  ses 
habit.  The  akin  is  bare  and  black  in  colour ;  the  lore  may 
be  Inminons;  pelvic  fins  are  absent.  The  bones  are  thin  uid 
light. 

The  Antennariidse  are  strange-looking  fishes  occurring  in 
tropical  seas  and  rarely  descending  below  the  surface.  They  are 
sometimes  called  Frog-fishes  because  they  creep  along  the  rocks 
like  Frogs  or  Toads,  the  pectoral  fins  being  geniculated  or  bent 
after  the  manner  of  a  knee-joint.  Chatmax  picttu  (896),  a 
reddish  deep-sea  fish,  and  Anlennaritts  kittrio  (895)  are  shown. 
The  species  of  ArUeaaarius  are  numerous,  and  most  of  them  occur 
in  association  with  living  corals,  among  which  they  lie  effectively 
concealed  by  reason  of  the  similarity  between  the  colour  of  their 
skin  and  that  of  the  coral.  Some  species  (e.  g.  Anifnnariiu 
tnarmoratua)  occur  in  mid-ocean  among  the  Gulf-weed  {Sar- 
gastum). 

In  the  Malthide  the  mouth  ia  smaller  than  in  most  of  the 
Lophiiform  fishes  and  opens  downward  rather  than  upward.     Tlte 
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pectoral  fin  is  strongly  geniculated.  The  gill-opening  is  above 
the  pectoral  fin^  instead  of  below  or  behind.  There  is  no 
conspicuous  lure  ;  if  present  it  is  lodged  in  a  depression  below 
the  snout  and  serves  presumably  as  a  tactile  organ.  The  skin  is 
provided  with  small  tubercles  or  spines  or  bony  warts.  Most 
Malthid' fishes  are  found  in  deep  seas  of  the  tropical  regions^ 
although  the  Bat-fish  itself^  Malthe  vespertilio,  S97,  is  a  shallow- 
water  form.  It  occurs  abundantly  in  the  West  Indies.  When  on  Bat-fish. 
the  ground  it  stands  upon  its  pectoral  and  pelvic  fins  and  resembles 
a  Toad  in  general  attitude.  The  skeleton  of  the  Bat-fish  (898) 
shows  the  remarkable  elongation  of  the  basal  bones  of  the  pectoral 
fins.  Halieuttea  (899)  is  allied  to  the  Bat-fish^  but  the  outline  of 
tlfe  head  is  more  circular,  and  there  are  also  differences  in  the 
skeleton. 


Balistiformes  (File-fishes  and  Sun-fishes). 

The  suborder  Balistiformes,  or  Plectognathi,  includes  aberrant 
fishes,  such  as  the  File-fishes,  Trunk-fishes,  Globe-fishes,  and  Sun- 
fishes.  The  jaws  are  short,  the  maxillary  and  premaxillary  bones 
are  often  firmly  united,  and  the  teeth  may  be  confluent  into  a  beak. 
The  bones  of  the  gill-cover  are  reduced  and  the  gill-opening  is 
small.  The  vertebrae  are  comparatively  few  and  there  are  no  ribs. 
The  flesh  of  most  of  these  fishes  is  poisonous,  and  if  eaten 
produces  a  disease  of  the  nervous  system  known  as  "  Ciguatera.'^ 

In  the  first  family,  the  Triacanthidae,  the  teeth  remain  separate ; 
there  is  a  spinous  dorsal  fin  with  one  large  and  one  or  more 
smaller  spines,  and  the  pelvic  fins  have  each  the  form  of  a  strong 
spine,  whence  the  name  Triacanthidae  or  three-spined  fishes. 
They  are  fishes  of  the  Indian  and  Pacific  Oceans.  Two  species  of 
THacanthus  (900  and  902)  are  exhibited,  also  a  skeleton  (901) . 
A  cast  of  Halimochirurgua  from  the  Manaar  Gulf,  Ceylon,  is 
shown  in  the  series  of  Deep-sea  Fishes  (Cabinet-case  44,  specimen 
977).  It  is  a  deep-sea  genus  of  the  family,  remarkable  for  its  long, 
tube-like  snout. 

The  Triodontidae  have  the  premaxillary  bones  confluent  with  the 
maxillaries,  and  the  teeth  are  fused  to  form  a  beak.     The  upper 

o2 
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beak  is  divided  by  a  median  suture,  whereas  the  lower  ia  un- 
divided, whence  the  name  Triodoot  or  three-toothed  fisbea. 
There  is  no  spinous  dorsal  fin,  and  there  are  do  pelvic  fins.  The 
abdomen  has  a  dilatable  sac.  The  body  is  covered  with  small 
spiny  lamins  of  bone.  There  is  a  single  species,  Triodo» 
burtariua,  903,  of  the  Indian  Ocean. 

In  the  File-fishes  (family  Balistidse)  the  teeth  remain  separate 
and  have  the  form  of  incisors.  There  is  a  spinous  dorsal  fin ;  the 
pelvic  fins  are  absent,  or  they  take  the  form  of  a  single  abort  spiue 


Fio.  93.— Fil»-fiBfa,  BalitUs  vidua. 

at  the  end  of  the  long  pelvis  (see  skeleton  913).  Tbe  principal 
genera  are  Balistet  (File-fisbes  or  Trigger- fishes,  fig.  93),  Mmui' 
cantkua  and  Aluterea.  They  are  all  inhabitants  of  tropical  and 
temperate  seas.  The  lai^eat  species  of  tbe  genus  Balisles  grow  to 
three  feet.  The  body  is  protected  by  closely-fitting,  hard, 
rhomboids!  scales.  The  teeth  are  powerful  and  enable  the  animal 
to  break  off  pieces  of  coral,  etc.,  on  which  it  feeds,  and  to  bore  into 
or  chip  the  edges  of  shells  of  molluscs  ;  the  Pearl  Oyster  is 
particularly  liable  to  attack  (see  the  shells  920).  One  species 
of  Balixteg  (B.  capri»cu»,  911)  is  occasionally  caught  in  British 
seas  ;  the  exhibited  specimen  was  obtained  on  the  Cornish  coast. 
Eleven  other  species  of  BaHstea  are  exhibited  (907-910  and  913- 
919)  which  serve  to  show  the  wide  range  of  colouring  and  marking 
observable  in  the  genus.  Erytkrodon  (921)  is  a  subgenus  of 
£a&fe«  distinguished  by  the  possession  of  red  teeth.    MoHtuanthuf 
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does  not  have  large  boDy  plates  in  the  ekin,  but  very  small  scales  or 
spines  of  uniform  size  ;  fire  species  are  represented,  also  a 
skeleton  (922-927), 

The  Ostraciontidce,  commonly  called  Trunk-fishes  or  Coffer-  Trunk- 
fishes  (fig.  91),  are  tropical  fishes  living  near  the  bottom  in  shallow 
water.  The  body  is  encased  in  a  carapace  formed  of  large  bony 
plates,  mostly  hexagonal  in  shape.  There  is  do  spinous  dorsal  fin, 
and  the  pelvic  fins  are  wanting.  The  chief  genera  are  OstracUm 
and  Aracana.  Some  species  of  the  former  have  strong,  sharp 
spines  (e.  g.  Ottradon  cormttus,  932),  a  pair  pointing  forward  in 
front  of  the  eyes  and  a  pair  pointing  backward  beneath  the  tail. 


Fig.  94. — CoETer-Seh,  Otlracion  quadricomii. 

Six  species  of  Oslracion  are  shown  (929-934).  Aracana  differs 
from  Ostracion  in  that  the  bony  carapace  is  not  closed  behind  the 
anal  fin;  three  species  are  shown  (935-937). 

In  the  Tetrodontidte  the  teeth  are  coalescent,  forming  upper  and  Qlo1>e- 
lower  beaks.  The  beaks  are  divided  by  a  median  suture,  so  that  ™- 
there  appear  to  be  four  large  teeth,  whence  the  name  '  Tetrodont ' 
(see  akuU  942) .  The  skin  is  either  smooth  or  with  movable  spines, 
rarely  with  bony  plates.  There  is  no  spinous  dorsal  fin,  and  pelvic 
fins  are  wanting.  _  The  Tetrodont  fishes  can  inflate  their  belly  with 
air,  whence  they  are  commonly  termed  '  Puffers '  or '  Globe-fishes.' 
When  thus  inflated  they  float  helplessly  at  the  surface  of  the 
water,  belly  upwards.  The  Tetrodont  fishes  occur  in  all  tropical 
and  warm  seas ;  a  few  species  are  found  in  fresh  water.  Thirteea 
species  of  Tetrodtm  are  shown  (941,  943-947,  949-955)  and  a 
skeleton  of  Tetrodon  stellatus  (948). 

In  the  Diodontidte,  as  in  the  preceding  family,  the  teeth  are     Porcu> 
coalescent,  forming  beaks.     The  upper  and  lower  beaks  have  no    '^'"^ 
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median  sutnre,  however,  and  appear  as  two  great  teeth,  whence  the 
name  'Diodont'  (see  jaws  956).  There  is  no  spinoaa  dorsal  fin, 
nor  pelvic  fins.  The  body  is  inflatable  {Gg.  95)  ;  there  are 
movable  bony  spines  in  the  skin,  and  in  the  long-spined  species  the 
spines  stand  out  from  the  skin  when  the  belly  is  inflated  with  air, 
although  otherwise  they  slope  backward.  This  capacity  of  erection 
of  the  spines  has  gained  for   the  Diodont  fishes  the   name  o£ 


Fio.  96. — Porcupine- iisb,  Diodon  maci^atiu :  R8  swimnuDg  and 
when  inflated. 

*  Porcupine-fishes.'  Two  specimens  of  the  common  Forcapine- 
fish,  Diodon  hyatrix,  are  shown  (958-959).  the  upper  specimen 
in  a  state  of  inflation,  the  lower  in  the  condition  in  which  the  fiah 
swims  about.  Several  other  species  are  shown  (961-966).  The 
Diodontidse  are  confined  to  tropical  aeaa. 

In  the  Sun-fishes  (family  Mulidse)  the  teeth  are  coaleaeent, 
forming  beaks ;  these  have  no  median  suture.  The  swim-bladder 
is  absent  and  the  body  is  n on- inflatable.     The  body  is  short  and 
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has  higb  dorsal  aod  anal  fina.  There  is  do  true  tail,  bat  the 
dorsal  and  anal  fins  are  conflnent  arouDd  the  truncated  hind  end 
of  the  body.  There  is  no  spinous  dorsal  fin,  and  pelvic  fins  are 
wanting.  The  Sun-fishea  are  of  wide  distribution,  and  grow  to  a 
great  size.  A  large  specimen  of  the  Rough  Sun-fish,  Orthagoriacua 
mola,  bbtained  from  Australia,  hangs  from  the  middle  of  the  roof 
at  the  northern  end  of  ihe  Gallery.  A  somewhat  smaller  specimen, 
caught  off  DungenesB,  hangs  from  the  rail  opposite  Wall-case  8. 
The  small  specimen  (967)  shown  in  Wall-case  20  was  also  caught 
on  the  English  coast.  The  Sun-fish  is  of  particular  interest, 
because,  although  recently  the  young  larvae  or  Leptocepbali  of  the 
Common  Eel  have  been  caught  by  nets  in  the  Atlantic  Ocean,  our 
earlier  knowledge  of  them  was  based  mainly  upon  specimens  found 
in  the  stomachs  of  Snn-fisbes  caught  on  the  Italian  coast.     The 


FlO.  96.— Oblung  SuD-fisfa,  Ranzania  tnmeata. 

Oblong  Sun-fisb,  Romania  truncala,  968  (see  fig.  96,  and  compare 
with  fig.  3,  p.  11),  differs  from  the  Rough  Sun-fish  not  only  in 
shape,  hut  in  possessing  a  smooth  skin  with  hexagonal  plates, 
whereas  the  Rough  Sun-fish  has  a  rough,  minntely  granulated  skin. 
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Classification  of  Fishes  adopted  in  the  Fish  Gallery. 

Class  PISCES. 

Subclass  I.  ELASMOBBANCHn. 

Order  1.  PROSELACHn. 

Order  2.  ACANTHODIDES. 

Order  8.  SELACIIII. 

Suborder  1.  Notidani. 
Suborder  2.  Squall 
Suborder  3.  Rail 

Order  4.  PLEURACANTHODES  (=  Ichthyotomi). 

Subclass  II.  HOLOCEPHALI. 

Subclass  III.  OSTBACODEBMI. 
Order  1.  HETEROSTRACI. 
Order  2.  OSTEOSTRACI. 
Order  3.  PTERIOHTHYOMORPHI  (=  Antiabcha). 

Subclass  IV.  DIPNOL 

Order  1.  CTENODIPTERINI. 

Order  2.  MONOPNEUMONES. 

Order  3.  DIPNEUMONES. 

Order  4.  COCCOSTEOMORPHI  (=  Abthrodiba). 

Subclass  V.  TELE08T0MI. 

Order  1.  STYLOPTERYGII  (=  Crossoptrbygii,  auct.). 

^  Suborder  1.  Tarbasioides  (ss  Haplistia). 

•|  Suborder  2.  Holoptychioides  (ss  Rhifidistia). 

s^g  Suborder  3.  C<blacakthoide8  (=  Actinibtla). 

(S.s  Suborder  4.  Polyptkroidbs  (=  Cladistxa). 

2:2  Order  2.  ASTYLOPTERYGII. 

«  o 

1^         Suborder  1.  SxuBiONiFOBiaes  (»  Chondbobtbi). 
€  <  Suborder  2.  Amiiformbs  (&=  Protosfondyli). 

*"         Suborder  8.  Lbpibostsiformbs  (s  .^Ethbospomdyli). 
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Orders.  NEICIITHYES  (=  Telbostei). 

Grade  A.  FhysostomL 

Suborder  1.  Salmoni-clupbifobmbs  (=  Isospomdyli). 
Suborder  2.  Oyprini-silubiformbs  ( =  Ostariophybi;. 
Suborder  3.  Symbbanchifobmes. 
Suborder  4.  Anguillifobmrs  (=  Apodes). 
Suborder  5.  Esocifobmes  (=  Haplomi). 

Grade  B.  Ph3r80cli8ti. 

Suborder  6.  Ha.losaub] formes  (=  Heteromi). 
Suborder  7.  Gastrostbiformks  (=  Oatostbomi). 

Division  I.  Selenichthyes. 

Division  2.  Hemibranckii. 

Division  3.  Lophobranckiu 

Division  4.  Hypostomides. 

Suborder  8.  Muoiliformes  (=  Pbbcesoces). 

Suborder  9.  Gadiforhes  (=Anacanth[ni,  in  part). 

Suborder  10.  Acanthopterygii. 

Division  1.  Percifonnes, 

Division  2.  Seombri/ormes. 

Division  8.  Zeorhombiformea, 

Division  4.  Kurtiformes, 

Division  6.  Oobiiformes. 

Division  6.  Echeneiformes  (=  Discocephalt), 

Division  7.  TrigUformes  (^Scleroparei), 

Division  8.  Blennuformes  ^s  Jugularei). 

Division  9.  Trachypteriformes  (=  Taniosomi), 

Division  10.  Mastacembeliformes  (=  Opidhomi). 

Suborder  11.  Lophiiformks  (=  Pediculati). 

Suborder  12.  Balistiformes  (=  Plbctognathi). 
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Abramis,  109. 
Aoanthias,  37. 
Aoanthodides,  23. 
Acantholabrus,  163. 
Acanthoptery^i,  142. 
Acanthurus,  158. 
Aoerina,  146. 
Acipenser,  13,  75. 
Aorodus,  29. 
Adalab,  174. 
^theospoDdyli,  77. 
AetobatiB,  10,  44. 
African  Lung-fish,  60. 
Agonus,  186. 
Agriopus,  184. 
Albacore,  14,  167. 
Albula,  85. 
Albumus,  110. 
Alepidosaurus,  13,  124. 
Alepooephalus,  100. 
Allis  Shad,  92. 
Alopecias,  11,  33. 
Aluteree,  196. 
Amblyopsis,  125. 
Amerioan  Lune-fish,  60. 
American  Shad,  93. 
Amia,  79,  81. 
Amii  formes,  79. 
Amiurus,  113. 
Aminocoete,  6. 
Ammodjtes,  134. 
Ammotretis,  178. 
ampbiocelous,  81. 
Amphioxus,  2. 
Amphiprion,  162. 
Amphiflile,  129. 
Amphistium,  173. 
amphistjlic,  26. 
Anabas,  137. 
Anablepe,  125. 
Anarrhichas,  190. 
Anchovy,  94. 
Anema,  189. 
Angel-fish,  38,  157. 


Angler,  12,  14. 

fish,  193. 

AnguiUa.  116. 
Anguilliformes,  116. 
Antennariiis,  194. 
Aphanopus,  16, 169. 
Aphia,  l81. 
Aphredoderus,  144. 
Aphyonus,  17,  191. 
Apoaes,  116. 
Appendicularia,  4. 
Aprion,  149. 
Aracana,  197. 
Arapaima,  13,  89. 
Archer-fish,  144. 156. 
Argentina,  99. 
Ariufl,  13, 113. 
Armed  Gurnard,  187. 
ArnogloAflus,  178. 
Arthrodira,  62. 
Artificial  pearls,  110. 
Asoidian  larva,  3. 
AspidorhynchuB,  78. 
Aspredo,  115. 
Asteracanthus,  29. 
astero-spondylic,  28. 
Astylopterygii,  71. 
Atherine,  134. 
Aulopus,  124. 
AulostomatidsB,  129. 
Aulostomatomorpha,  17, 

100. 
Australian  Lung-fish,  58. 
autostylic  skull,  55. 
Azurine,  108. 

Bagarius,  13. 
Balistes,  196. 
Balistiformes,  195. 
Ballan  Wrasse  163. 
Band-fish,  150. 
Barbel,  106. 
Barbus,  106. 
Barracuda,  14,  136. 


Basking  Shark,  33. 
Bass,  148. 

,  Black,  144. 

,  Stone,  12. 

Bastard  Dory,  149. 
Bat-fish,  195. 
Bathypterois,  19,  123. 
Bathythrissa,  85. 
Batoidei,  40. 
Batraohus,  191. 
Bdellostoma,  6. 
Belone,  132. 
Belonostomus,  78. 
Bergylt,  183. 
Beryz,  143. 
Betta,  160. 
Big  Drum,  151. 
Bishop  Bay,  44. 
Bitterling,  108. 
Black  Bass,  144. 

Dog-fish,  37. 

finned  Shark,  35. 

fish,  136. 

Goby,  181. 

-mouthed  Dog-fish, 


31. 


Ruff,  136. 


Bleak,  110. 
Blennies,  187. 
Blenniiformes,  187. 
Blennius,  190. 
B^enny,  Viviparous,  191. 
Bliccopsis,  110. 
Blind-fish,  125. 
Blue  Shark,  35. 
Boa-fish,  155. 
Bodenrenke,  99. 
Bonito,  167. 
Bow-fin,  79,  81. 
Brama,  171. 
Bream.  109. 

flat,  109. 

,  Government,  148. 

,  Pomeranian,  110. 
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Bream,  Bay's,  171. 

,  White,  109. 

Brill,  176. 

Brook  Trout,  16,  97. 
Brosmiufl,  142. 
Brown  Trout,  97. 
BuU-head,  113,  184. 
Bull  Trout,  16. 
Bummalow,  124. 
Burbot,  141. 
Burton  Skate,  43. 
Butter-fish,  191. 
Butterfly-fishes,  155. 


Oalaniiehthys,  70. 
Callichtbys,  115. 
Callionymus,  189. 
Callorhyoohus,  51. 
Candle-fish,  100. 
Gantharus,  152. 
Cape  Gurnard,  187. 
Capelin,  100. 
Capros,  155. 
CarangidsB,  167. 
Caranx,  168. 
Carcharias,  12,  35. 
Careharodon,  13,  32. 
Cariba,  102. 
Carp,  104. 

,  Crucian,  105. 

,  Hamburg,  105. 

,  Leather,  105. 

,  Mirror,  105. 

-: — ,  Prussian,  105. 
Cat-fish,  112,  190. 

,  Electric,  114. 

Catla,  105. 
Catosteomi,  126. 
Catostomus,  104. 
<>ve-fi8h,  125, 191. 
Cayiare,  75. 
Centrarchidse,  144. 
Centrina,  38. 
Centriscidse,  129. 
Centrolabrus,  163. 
Centropogon,  184. 
Centrolophus,  137. 
Cephalaspis,  53 . 
Cephalochorda,  2. 
Cepoia,  160. 
Ceratiidse,  194. 
CeratoduB,  58. 
Cestracion,  8,  29. 
Cetorhinus,  8,  33. 
Chaenichthys,  188. 
ChiBtodon,  155,  157. 
ChanoH,  94. 
Characinids,  102. 
Charr,  16,  97. 


Chatoessus,  93. 
Chauliodus,  19,  101. 
Chaunax,  194. 
CheiroduB,  73. 
Cheirolepis,  72. 
Chelmo.  156. 
Chiasmodon,  19, 135. 
Chilodoctylus,  152. 
Chiloficyliium,  31. 
Chimesra,  50. 
Chirocentrus,  90. 
Chirus,  184. 
Chlamydofselachus,  26. 
Chondrostel,  72. 
Chondrosteus,  74. 
Chorinemus,  168. 
Chrysophrys,  154. 
Chub,  107. 
Cichla,  161. 
Ciohlidte,  160. 
Cisco,  99. 
Citharinus,  102. 
Cladodus,  22. 
Cladoselache,  22. 
ClartaB,  112,  114. 
Climatius,  23. 
Climbing  Perch,  137. 
Clinus,  190. 
Clupea,  91,  92,  93. 
ClupeidiG,  90. 
Cobitis,  111. 
Coccosteomorphi,  62. 
Coocosteus,  62. 
Cochliodus,  30. 
Cod,  139. 

Coelacanthoides,  68. 
Ccelacauthus,  68. 
Coffeivfish,  197. 
Coilia,  94. 
Common  Eel,  116. 

Goby,  181. 

Skate,  43. 

Sea-squirt,  3. 

Sole,  179. 

Conger,  116,  119. 
Congo  Lung-fish,  60. 
conus  arteriosus,  21,  71. 
Copidoglanis,  114. 
OorORonus,  98«  99. 
Coridodax,  165. 
Corkwing,  163. 
Cornish  Sucker,  190. 
Oorvina,  151. 
Coryphffina,  171. 
Cottus,  184. 
Crenilabrus,  163. 
Crossorhinus,  31. 
Crucian  Carp,  105. 
Ctenodipterini,  56. 
ctenoid  scale,  178. 


Ctenolabrus,  163. 
Cuckoo  Gurnard,  187. 
Cuckoo  Wrasse,  163. 
Oybium,  167. 
cycloid  scale,  178. 
Cydtipterus,  185. 
Cyclostomi,  4. 
Cynoglossus,  180. 
Cyprini-ailuriformes,  101. 
Cyprinodonts,  124. 
Cyprinus,  104. 

Bab,  178. 

,  Long  Bough,  176. 

,  Smear,  178 

Daoe,  107. 
Dactyloptems,  187. 
Dapedius,  79. 
Dascyllus,  161. 
Datnioides,  144. 
Deal-fish,  192. 
Deep-sea  fishes,  16. 
Dentex,  152. 
Devil-fish,  43. 
Devil-Bay,  10. 
Diagramma,  152. 
Dioerobatis,  10,  43. 
Dinichthya,  63. 
Diodon,  19& 
Diodontidse,  197 
Dipneumonee,  60. 
Dipnoi,  5.*). 
Dipterus,  56. 
Dog-fish,  9,  30. 

,  Black,  37. 

^,  Black-mouthed,  31. 

,  Piked.  37. 

,  Spiny,  37. 

,  Spotted,  30. 

Dolopichthys,  19, 191 
Dolphin-fish,  171. 
Dorab,  90. 
Dorade,  15a 
Doras,  114. 
Dorosoma,  93. 
Dory,  Bastard,  149. 
Dmgoneta,  189. 
Dragon-fish,  131. 
Drepanaspis,  53b 
Drepane,  157. 
Drum,  161. 

Eagle-Bay,  10,  44. 
Echeneiformea,  182. 
Bcheneis,  182. 
Echinorbinus,  38. 
Edaphodon,  51. 
Eel,  ]16. 

,  Common,  116. 

.  Electric,  108, 
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Eel,  Freeh-water,  116. 

pout,  141. 

Egyptian  Lune-fisb,  60. 
EJasmobranchii,  21. 
Elecate,  167. 
Electric  Cat-Oah,  114. 

Eel,  103. 

Ray,  46. 

Elephant-fish,  51. 
Elfin  Shark,  12,  33. 
Elope,  84. 
Elrer,  117. 

,  Glass,  118. 

Engraulis,  94. 
EphippuB,  157. 
Epibufus,  164 
EpinepbeluB,14, 147. 
Equula,  151. 
Erythrinus,  102. 
Erythrodon,  196. 
Esociformes,  121. 
Eeox,  122. 
Etroplus,  160. 
Eugnathus,  80. 
Euoxymetopon,  13,  169. 
Eurynotus,  73. 
Easthenopteron,  65. 
Euthynotus,  82. 


Father-lasher,  184. 

Fera,  99. 

Fiatohi,  137. 

Fierasfer,  126. 

Firteen-«pined      Stickle- 
back, 129. 

Fiehting-fisb,  160. 

File-fishes,  196. 

Fishing-frog,  193. 

Fistularia,  129. 

Five-bearded    Bockling, 
141. 

Flapper  Skate,  43. 

Flat-fish,  172,  174. 

Flounder,  177. 

Flute-mouth,  129. 

Flying  Gurnard,  187. 

Fork-beard,  Greater,  141. 

Four-eyed  Fish,  125. 

Fox  Shark,  11,33. 

Fresh-water  Eel,  116. 

Fritillaria,  4. 


Gadiformes,  138. 
Ghidopsis,  190. 
Gad  us,  139. 
Galaxias,  121. 
Galeichthys,  113. 
Galeocerdo,  12,  35. 


Galeus,  36. 
Galway  Trout,  15. 
Gambian  Lung-fish,  60. 
Ganoid-fish,  200. 
Gar-fisb,  132. 

pikee,  78. 

Gastrosteiformes,  126. 
Gastrosteus,  127,  129. 
Gastrostomus,  18.  120. 
Ghistrotokeus,  130. 
Gbnyoroge,  148. 
Genypterus,  191. 
Geotria,  6. 
Gerres,  151. 
Gilt-head,  153. 
Ginglymostoma,  11,31. 
Glass  EWer,  118. 
Globe-fish,  197. 
Glyptooephalus,  178. 
Gnathonemus,  86. 
Gobies,  180. 
Gobiesocida;,  190. 
Gobiiforinep,  180. 
Gobio,  107. 
Gobius,  181. 
Goby,  Black,  181. 

,  Oommon,  181. 

,  Painted,  181. 

,  Rock,  181. 

,  Spotted.  181. 

,  White,  181. 

Golden  Orfe,  108. 

Tench,  108. 

Gold-fish,  105. 
Gold-sinny,  163. 
Gomphosus,  164. 
Gonorhynchidae,  101. 
Gorgonichthys,  63. 
GoTernment  Bream,  148. 
Grayling,  99. 
Great    Blue   Shark,    13, 
32. 

Lake  Trout,  15. 

Greater  Fork-beard,  141. 

Launce,  134. 

Pipe-fish,  130. 

Sand-eel,  134. 

Weever,  188. 

Greenland  Shark,  11,  38. 
Grenadier,  138. 
Grev  Gurnard,  187. 

^  Mullet,  134. 

Shark,  11,  27. 

Grilse,  96. 
Gudgeon,  107. 
Gulpers,  120. 
Gunnel,  191. 
Gurnard,  183,  18(>. 

,  Armed,  187. 

,  Cape,  187. 


Gurnard,  Ouckoo,  187. 

,  Flying,  187. 

,  Grey,  187. 

,  Red,  187. 

.  Sapphirino,  187. 

Gwyniad,  99. 
GymnarchuB,  87. 
Gymnotus.  103. 
Gyrodus,  80. 


Haddock,  140. 
Hag-fish,  6. 
Hair-tail.  169. 
Hake.  140. 
Halibut,  13,  176. 
HalieutSBa,  195. 
Halimocbirurgus,  195. 
Hamburg  Carp,  105.  "  " 
Hammer-head  Shark,  12^ 

36. 
Hapaku,  148. 
Haplodactylus,  152. 
Haplonii,  121. 
liarpodon,  124. 
Ilarriotta,  51. 
Heniochus,  156. 
Heptanchus,  27. 
Herring,  91. 

,  I^ke,  99. 

heterooercal.  21. 
Heteromi,  126. 
Heterotis.  90. 
Hexanchus,  27. 
Hickory-Shad,  93. 
Hippocampus,  131. 
HippoglosBoides.  176. 
Hippoglossus,  13,  176. 
Histiophorus,  170. 
Histiopterus,  149. 
Hog-fish,  104. 
Holacanthus,  157. 
Holocentrum,  143. 
Holocephali,  49. 
Holoptyohiodes,  64. 
Holoptychius,  65. 
Holosauriformes,  126. 
Homelyn  Ray,  43. 
homocercal,  82. 
Hoplichthyidas,  186. 
Hoplognathus,  150. 
Horned  Ray,  44. 
Horse-Mackerel,  168. 
Houting,  90. 
Hybodus,  29. 
Hydrocyon,  102. 
Hyodon,  87. 
hyostylic,  8,  26. 
Hyperlophus,  93. 
Hyperoartia,  4. 
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Hyperotreta,  6. 
HypBocoriiius,  81. 


Ice-fish,  100. 
Ichthyodectes,  91. 
Ide,  107,  108. 
Ipnops,  17,  124. 
isinglass,  76. 
Isospondyli,  83. 

Jew-fieh,  20,  147. 
John  Dory,  173'. 
Jugulares,  187. 
JiiUs,  163. 
Jumping-fish,  181. 

Kathetostoma,  189. 
Kelt,  96. 
King-fish,  127. 
Kipper,  96. 
Kokopu,  121. 


liahrus,  163. 
Lachnolaiinus,  164. 
Lftdy-fish,  85. 
Laemai^us,  11,  38. 
Lake  Herring,  99. 
Lamna,  13,  ^,  32. 
Lampem,  5. 
Lamprey,  4. 

,  Mud",  6. 

,  Planer's,  ,5. 

Lampris,  12,  127. 
Lancelet,  2. 
Lates,  12,  148. 
Latilus,  149. 
Latris,  152. 
Launce,  133. 

,  Greater,  134. 

,  Lesser,  134. 

Leather  Oarp,  105. 
Lemon  Sole,  178,  180. 
Lepadogagter,  190. 
Lepidopus,  17. 
Lepidorhombus,  178. 
Lepidosiren,  60. 
Iiepidosteiformes,  77. 
Lepidosteus,  78. 
Lepidotrigla,  187. 
LepidotuB,  13, 169. 
Lepomis,  144. 
Leptocephalus,  117. 
Leptolepis,  83. 
Lesser  lAunce,  134. 

Sand  eel,  134. 

Leuciscus,  107. 


Ling,  140. 
Liparis,  186. 
Lirus,  137. 
Loach,  111. 

,  Pond,  HI, 

,  Spined,  111. 

,  Stone,  111. 

Lobotes,  144. 
Long  Bough  Dab,  176. 
Lophiiformes,  193. 
Lophius,  12,  14,  193. 
Lophobranchii,  130. 
Lopholatilua,  149. 
Lophotes,  192. 
Loricaria,  115. 
Lota,  141. 
Lucifuga,  191. 
Lucioperca,  146. 
Lump-sucker,  185. 
Lung-fish,  55. 

,  African,  60. 

,  American,  60. 

,  Australian,  58. 

,  Congo,  60. 

,  Egyptian,  60. 

,  Qambian,  60. 

Luvarus,  171. 


Mackerel,  166. 

,  Horse-,  168. 

Shark,  13,  32. 

,  Spanish,  166. 

Macrodon,  102. 
Macropoma,  68. 
Macrurus,  138. 
Mahseer,  106. 
Malacanthus,  149. 
Malacosteus,  17,  101. 
Mallottts,  100. 
Malopterurus,  114. 
Malthe,  195. 
Man-eater  Shark,  32. 
Marane,  99. 
Meagre,  13,  20, 151. 
Megaliohthys,  66. 
Megalops,  12,  84,  85. 
Megrim,  178. 
Menhaden,  93. 
Merluceius,  140. 
Mesodon,  80. 
Mesoprion,  148. 
Mesturus,  80. 
Micropogon,  151. 
Mioropterus,  144. 
Milk-flsh,  94. 
Miller's  Thumb,  184. 

Topknot,  178. 

Minnow,  107. 
Mirror  Carp,  105. 


I 


Misgumus,  111. 
Mttsukurina,  12,  33. 
Molids,  198. 
MoWa,  140. 
Monacanthua,  196. 
Monk-fifh,  38. 
Mouooentris,  144. 
Monopneumones,  58. 
Moon-eye,  87. 

-fiA,  102. 

Mordacia,  0. 
Moray,  120. 
Morm^Tus,  86. 
Morone,  148. 
Mosal.  106. 
Moss-banker,  93. 
Motella,  141. 
Mud-Lamprey,  5. 
Mud-Minnows,  121, 123. 
Mugil,  135. 
Mugili  formes,  132. 
Mullet.  Qrey,  134. 

,  Bed,  154. 

Mullus,  154. 
Mumea,  148. 
Mursua,  121. 
Murray-cod,  148. 
Mustelus,  36. 
Myletes,  102. 
Myliobads,  44. 
Myriosteon,  42. 
Myriprisbis,  144. 
Myxine,  6. 


Namaycush,  98. 
Naseus,  158. 
Naucrates,  169. 
Needle-fish,  129. 
Neichthyee,  82. 
Nemachilus,  111. 
Nemichthys,  120. 
Nerfiini;,  107, 108. 
NerophiB,  130. 
Nile  Perch,  12. 
Nomeus,  137- 
Northern  Bibbon-fiah, 

192. 
Notidani,  26. 
Notidanidcs,  26l 
Notidanus,  11,  27. 
Notocanthus,  126. 
Notopterus,  88. 
Nototheniidft,  188. 
Nurse  Hound,  30. 


Oar-fisb,  193. 
Oblong  Sun-fish,  199. 
Ocean  Pipe-fish,  130. 
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Odax,  185. 
OdontasDis,  12,  33. 
Old-wife,  162. 
Olifforua,  148. 
Omore,  151. 
Oncborhynohus,  13,  98. 
One-spotted    Topknot, 

178. 
Onus,  141. 
Opah,  12,  127. 
OphidiidfB,  191. 
OphioeephAlus,  137. 
Orfe,  108. 

,  Golden,  108. 

OrthagorificuB,  10,  199. 
Osmerus,  100. 
Osphromenus,  159. 
Ostariophysi,  101. 
Osteoglossidai,  89. 
Oflteo?1088um,  90. 
Osbeo&pis,  66. 
Ostracion,  197. 
Ostracodermi,  51. 
Ox-eye,  85. 
Ox  Ray,  44. 


Pachycormida,  81. 
Pachycormus,  82. 
Paddle-aah.  74. 
Pagellua,  154. 
Pagrua,  153. 
Painted  Gbby,  181. 
Pal»oni8CU0,  72. 
Palttoapinax,  29. 
Paraiicnthys,  177. 
ParaUparis,  19,  186. 
Parr,  95. 

Parrot-fiah,  12,  164. 
Paru,  157. 
PataecuB,  190. 
Pearls,  artificial,  110. 
Pediculati,  193. 
Pegasus,  131. 
Pelor,  184. 
Perca,  145. 
Percesoces,  132. 
Perch,  145. 

,  Climbing,  137. 

,  NUe,  12. 

,  Pirate,  144. 

Perdformes,  142. 
Percis,  188. 
Periophthalmns,  181. 
Peristedion,  187. 
Perlon,  27. 
Petalodos,  39. 
Petromyson,  4. 
Phaneropleuron,  56. 
Phinok,  97. 


PholidophoridflB,  83. 
Pholis,  191. 
Phycis,  141. 
Phyllopteryx,  131. 
Physoclisti,  125. 
Physostnmi,  83. 
Pike,  121,  122. 
Piked  Dog-fish.  37. 
Pike-perch,  146. 
Pilchard,  92. 
Pilot-fish,  169. 
Pine-cone-fish,  144. 
Pink,  95. 
Pipe-fish,  130. 

,  Greater,  130. 

,  Ocean,  130. 

Pirarucu,  89. 
Pirate  Perch,  144. 
Pisces,  6. 
Plaice,  177. 
Pla-kat,  160 
Planer's  Lamprey,  5. 
PlatycephalidsB,  186. 
Platysomus,  73. 
Platystoma,  13. 
Pleoostomus,  115. 
Pleotognathi,  195. 
Pleuraoanthodes,  49. 
Pleuracanthus,  49. 
Pleuronectes,  177. 
PleuronectidsB,  174. 
Pleuropterygii,  22. 
PogKe,  186. 
Pogonias,  151. 
Pollan,  99. 
Polynemidas,  135. 
Polyodon,  74. 
Polyprion,  12,  148. 
Polypteroides,  70. 
Polypterus,  70. 
Polyrhizodus,  39. 
Pomacanthus,  157. 
Pomaoentridae,  161. 
Pomeranian  Bream,  110. 
Pond  Loach,  111. 
Pope.  146. 

Porbeagle  Shark,  20,  32. 
Porcupine-fish,  198. 
Portheus,  91. 
Port  Jackson  Shark,  8, 

28. 
Powan,  99. 
Pride,  6. 
Prionurus,  158. 
Pristiophorus,  39. 
Prist  ipoma,  152. 
Prifltis,  11,  41. 
Pristiurus,  31. 
Proselachii,  22. 
Procopteras,  60. 


Protospondyli,  79. 
Prussian  Carp,  105. 
Psephurus,  74. 
Psettodes,  174. 
Psettus,  155. 
PseudochromididsB,  149. 
Pseudorhombus,  177. 
Pseudoscarus,  12,  164. 
Pteraclis,  171. 
Pteraspis,  52. 
Pterichthys,  54. 
Pterois,  184. 
Pteroplatea,  49. 
Pufifers,  197. 
Pycnodus,  80. 


Quinnat  Salmon,  13,  98. 


Rabbit-fish,  51. 
Raia,  13,  43. 
Raii,  40. 

Rainbow  Trout,  98. 
Ranzania,  199. 
Rat-taU,  138. 
Ray,  10.  21,  24,  42. 

,  Bishop,  44. 

's  Bream,  171. 

Ray,  Eagle,  44. 

,  Electric,  45. 

,  Homelyn,  43. 

,  Horned,  44. 

,  Ox,  44. 

,  Sandy,  43. 

,  Shagreen,  43. 

,  Starry,  43. 

,  Sting,  46. 

R?  1-eye,  107. 

Gurnard,  187. 

Mullets,  154. 

—"—  Tai  153. 
Re^ilecus,  13, 192,  193. 
Remora,  182. 
Rhachicentrum,  167 
Rhina,  38. 
Rhinobatus,  42. 
Rhinodon,  10,  34. 
Rhizodontidae.  65. 
Rhodeus,  108. 
Rhombosolea,  178. 
Rhombus,  176. 
Rhynohobatus,  42. 
Ribbon-fish,  13, 192, 193. 

,  Northern,  192. 

Roach,  107. 
Rock-cook,  163. 

Goby,  181. 

RockUng,  141. 

,  FiTe-bearded,  141. 
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Bockling,  Three-bearded, . 

141. 
Bough  Sun-fish,  199. 
Budd,  107. 
Budder-fish,  187. 
Buffe,  146. 
Buyettus,  1G9. 


Saccobranchus,  112, 114. 
Sacoopharynz,  18,  120. 
Sail-fish,  170. 
Salanx.  100. 
Salminas,  102. 
Salmo,  15,  95. 
Salmon,  95. 

Peal.  96. 

,  Quinnat,  13,  98. 

Trout,  97. 

Salmoni  -  clupeiformes, 

83. 
Salmonidse,  94. 
Sand-eel,  133. 

,  Greater,  134. 

,  Lesser,  134. 

Sand-piper,  6. 

smelt,  134. 

.  Sole,  180. 

Sandra.  146. 
Sandy  Bay,  43. 
Sapphirine  Qurnard,  187. 
Sargus,  152. 
Saurodon,  91. 
Saury,  132 
Saw-fish.  11,40. 
Scabbard-fish,  169. 
Scad.  168. 
Scald-fish,  178. 
Scaphirhynchus,  77. 
Scar  us,  164. 
Scatophagus,  157. 
Schal,  114. 
Schelly,  99. 
Scirona,  13,  20, 151. 
Scleropnges,  90. 
Scomber,  166. 
Scombresox,  132. 
Scombriformes. 
ScopeluB,  123. 
Scorpididae,  155. 
Sculpin,  189. 
Scyllium,  30. 
Scymnus,  37. 
Sea-bream,  154. 
Sea-cat,  190. 
Sea-devil.  193. 
Sea-horse,  131. 
Sea-perch,  14,  147. 
Sea-scorpion,  184. 
Sea-enaii,  186. 


Sea-squirt,  Common,  3. 
Sea  Trout,  16,  97. 
Sebastes,  183. 
Selaehe,  8,  33. 
Selachii,  24. 
Selenichtbyes,  127. 
SemionoUda?,  79. 
Seriola,  168. 
Serr&nus,  148. 
Serrasalmo,  102. 
Seyen-gilled  Shark,  27. 
Shad,  92. 

,  Allis,  92. 

— — ,  American,  93. 

,  Hickory,  93. 

,  Thwaite,  92. 

Shagreen  Bay,  43. 
Shanny,  190." 
Shark.  21,  24. 

,  Basking,  33. 

,  Black-finned,  35. 

,  Blue,  35. 

,  Elfin,  12,  33. 

,  Fox,  11,  33. 

,  Great  Blue,  13, 32. 

,  Greenland,  11,38. 

,  Grey,  11,  27. 

,  Hammer-head,   12, 


36. 


-,  Mackerel,  13,  32. 
-,  Man-eater,  32. 
-,  Porbeagle,  20, 32. 
>,  Port    Jackson,    8, 


28. 


,  Seyen-gilled,  27. 

,  Six-gilled,  27. 

,  Spinous,  38. 

,  Tiger,  35. 

,  Whale,  10,  34. 

,  White,  35, 

,  Zebra,  31. 

Sharp-nosed  Skate,  43. 
Sheep's  head,  152. 
Shovel-nosed     Sturgeon, 

77. 
Shrimp-fish,  129. 
Siel-Smelts,  99. 
Sik,  99. 
Sillago,  150. 
Siluridn,  112. 
SiluruB,  113. 
Six-gilled  Shark,  27. 
Skate,  13,  42. 

,  Barton,  43. 

,  Common,  43. 

,  Flapper,  43. 

,  Sharp-nosed,  43. 

Skelly,  99. 
Skipper,  132. 
Smear  Dab,  178. 


Smelt,  100. 
Smolt,  95. 
SmooUi  Hound,  36. 
Snake-head,  137. 
Snapper,  153: 
Snipe-fish,  129. 
Sole,  Common,  179. 
-^ — ,  Lemon,  178, 180. 

,  Sand.  180. 

Solea,  178,  179. 
Solenette,  180. 
Solenognathus.  131. 
Solenostomatidas,  131. 
Spanish  Mackerel,  166L 
Sparids,  152. 
Sphynena,  14,  136. 
Spinachia,  129. 
Spinax,  37. 
Spined  Loach.  111. 
Spinous  Shark,  38. 
Spiny  Dog-fish,  37. 
spiral  yaWe.  21. 
Spook-fish,  51. 
Spoon-bill  Stui^eon, 
Spotted  Dog-fish,  30. 
Spotted  Goby,  181. 
Sprat.  92. 
Squali,  27. 
Squaloraia,  50. 
Square-tail,  137. 
Star-gaster,  189. 
Starry  Bay,  43. 
Stegostoma,  31. 
Stereolepis,  20,  147. 
Sterlet,  7a, 
Stemoptyx,  101. 
Stickleback    Fifteen- 
spined,  129. 

,  Ten-spined,  129. 

,Three-spined,  127. 

Sting-fish,  184. 
Sting  Bay,  46. 
Stomias,  101. 
Stone  Bass,  12.  148. 

Loach,  111. 

Stromateids,  1.^)6. 
Stromateus,  137. 
Striped  Wra^e.  163. 
Sturgeon.  10. 13. 75. 

,  Shoyel-Qosed,  77. 

,  Spoon-bill.  74. 

,  Sword-hUl.  74. 

Sturioniformes.  7^ 
Stylopterygii,  63. 
Sucka*.  104. 

,  Comirii,  19a 

Suckine-fiah,  182. 
Sun-fish,  10.  144.  196 

,  Oblong,  199, 

,  BoQgfa,  199. 
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Surgeon-fish,  168. 
Sword-bill  Sturgeon,  74. 
Sword-fish,  170. 
Sjnanoeia,  184. 
Sjnaptura,  180. 
Syiignathus,  ISO. 
Sjnodontifl,  IdO. 


Tgeninra,  47. 
Tarpon,  12,  85, 
tectospondylic,  99. 
Teleostei,  82. 
Teleostomi,  03. 

,  108. 

Tench,  Golden,  108. 
Ten-pounder,  84. 
Ten-«pined     Sdcklehack, 

129. 
Tetragonurus,  137. 
Tetrpdon.  197. 
TeuthididA,  15a 
ThaleichthjB,  100. 
Thickbaok,  l.iO. 
Thorhbock.  43. 
Taread-tins,  135. 
Three-bearded  Bockling, 
Three-spined  Stickleback, 

127. 
Three-spotted    Wrasse, 

163. 
Thresher,  11,  3a 
Thunnus.  14,  166. 
Thwaifce  Shad,  92. 
ThymaUus,  99. 
Thyrsites,  169. 
Tigei^fish,  102. 

Shark,  35, 

Tilapia,  160. 
Tile-fish,  149. 
Tinoa.  108. 
Titanichthys,  63. 
Toad-fish,  191. 


Tobaoco-pipe-fish,  129. 
Tompot,  190. 
Tope,  36. 
Topknot,  178. 

,  Miller's.  17a 

,  One-Bpotted,  17a 

Torpedo,  45. 
Torsk,  141. 
Toxotes,  144, 156. 
Trachinus,  158. 
Trachynotus,  168. 
Traohypteriformes,  192. 
Trachypterus,  192. 
Triacantbus,  195. 
Trichiurus,  169. 
Trigger-fldh,  19a 
Trigla,  187. 
Trigliformes,  183. 
Triodon,  196. 
Tripterygium,  190. 
Trout,  15. 

,  Brook,  16,  97. 

,  Brown,  97. 

,  Bull,  16. 

,  Galway,  15. 

— ,  Great  Lake,  15. 

,  Rainbow,  98. 

,  Salmon,  97. 

,Sea,  16.97. 

Trumpeter,  162. 
Trunk-fish   197. 
Trygon,  12,  47. 
Trygonorhina,  42. 
Tub-fi*h,  187. 
Tunny,  14.  166. 
Turbot,  176. 


Umbra,  121. 
Umbrina,  151. 
Undina,  ^S. 
Unioom-fish,  1. 
Upeneus,  155. 


ITranoscopus,  189. 
Urogyoinus,  47. 


Valentin's  Sea-hound,  37. 
Vendace,  99. 
Viperine  Weever,  188. 
Yiviparous  Blenny  191. 


Walking.fish,  181. 
Weever,  Greater,  188. 

,  Viperine,  188. 

Wels,  113. 

Whale  Shark,  10,  34. 
Whiff;  17a 
Whitebait,  91. 
White  Bream,  109. 

fish,  98, 107. 

Goby,  181. 

Shark,  35. 

Whiting.  140. 
Witch,  17a 
Wolf-fieh,  190. 
Wrasse,  162. 

,  Ballan,  163. 

,  Cuckoo.  16;i. 

,  Striped.  163. 

,  Three-spotted,  163. 

Wreck-fish,  12. 


Xiphias,  170. 
TeUow-tail,  168. 


Zebra  Sliark,  31. 

Zeorbombi  formers  172. 

ZjugopteruB,  178. 
I    Zeus,  173. 
I   Zygflsna,  12,  36. 


rBIXT£I>  BY  TAYLOR  A.ND  FKANCIS,  KKD  LION  COURT,  PLKKT  8TUKRT. 


